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Li 



7 LaJuLa 

is Hai&UijjAtU tjjVi j^iii 

as ^^Vi^ifc^y^j^ij^s ^yi 

its ^LpkTt^caisu^^iwjL^s :(J ,jlji j^iii 

169 ajJL^j>^.iLJu5aiaAlu»i -.^liJI J^l 

197 ^^IGUjIS^Ij^ 

*7S j^tj&iUVl : ^ J^l 



t(5L H a^j > _}_iJ!) 4_uLi^ji ^i*iJ li^s ^ -til ; 

1,0-La Lst_LJtJUd Jl^LJJLi 4j£Jj i«CLa^J U^iU 4 

Ij > ill JlSJj .4j3^jlJLI g.1 gj i nV < < <^> -v. <JL*-jo , 
<jy jS 4-£j.i.i.ij.<5 4jj^>. JlIj^o 

^ 4 tffc Vs » T1 £JL> I «J Sj l£U Jl_£j tc-jl i n rVI 
lL ,tii^ll CjLj^ mi i ! I ^lcj t 4jjj LaH 1 1 Lljv jJ^-i-jJ I 
LgjvjJj. i iJj cLijJtJ <_i uaJtt-^J Jl^Jj . 4 JLl. , J \ ^Scj 
i4_j_ J oLD_^ SLLaL£ 4_c LL^a ^L-ljPi £j£l 4 j nj— j«J! 

cjVL_3c c <jy ^ til! j ^_jI_H_> cjj, ^lo L_a ^jLcj^uj 

i^jl^j^Jl 4_o^j^ t4_^.^lAlij (LxkJI (JlLo 4_u 1 j "i «q 
I JUkj t4jj MijTI SLjJuljJI^ 

(J-ojJ cJfi^j 4_j_jLjJ1 4_j_ll_xJi c_»j-^>JI JL-aj 1 — « | .^1 

(joiLJI + a *\\c ^ixJI a a (jL£ t j j i^> flJL ^ pU?' 

tdliiJIj Kj'^KjUj ^Ll^IJIj *L>^1£ ^ }W ^ 

t 4 j iXLj^JI CjLI i. u. "nII ^yJ] 1 (jln^ (J^L) jJu. i uJ . 




Li (^urt'i/o Lx^^J^uJt ^sJLc <>L>o ^4 p^odU ^JIjLo tj Ji!iii (Jj j. t fi .sLpJI 

Lo 4_^j-jua ^1 Q^j n *i <i j Lo !j-_iic£ till j £-<aj tCjLu-aeJJ ^^uj-J^Jl (■.j^^jJI 

3 Jljv ^ 3Llj>JI ^^ic ^yJ) IjjJa-LtJ t^jl <n <^ Atj j j r a <L_i-3 ^ifl m <i*it (jj^JJLu 
CjLuao-aitjJI tfjufc £fu Lq ^jJloIlJI (3->- ^j^j JLoj V ^fl q VSt <a (j^-Ij 

Lr j_^>> ^jLa jl_oJj . Laj^— 53 ^ miU o <a Uj (jl juL>3 4 < i j,U1L> ^y^Lcjjkl I jlj 

^Ij^ 4_JUJ! 4^ojJl11 ^ i^" jrtl" ^^Lll ^LcwVl ^lc 3jLo ^jl iJa^JI 

,2Lpji ou^ij oIjUl. 4iu=ji jj^j uu: un^ iLi, Luii* 




<( Lijw jJ j_ljJ I ^i^.)) 4 j a r uJ j! <jVl (^SLftJ La <jj ..♦« (jt j>-jJj_ij)> 4_jL> 4 n ioj 
4-i_u1jJlj ^Lc- T utVI (j-«j^J (ji^ LaJfcM^J t(jlj)j"*JI ^lcj CjLljJI ^ a,ui4 JU 
(j-ujjG C^jL£ 4j] i JI^M 4-j3JiLI Lj^jxJj . 1 fli p 1 i^tl j^uoljlj 4_u_j^jjJI JdLoj^/i 

jUol (jl tLual^ t j£j cjLx:^-JsjJII J-al£U! (j^-lj t i _ r uj-^Z j-jLL 3 ol j 

4_t*!j.i 4^uol_Jv 4_A-uajj) (jlj_xj>JI pic ^1 L-iiaJI 4_j_u!j.S -j_a ^^j^o Jljuj 
Cjlj^JLa Cxj_uj J _ 4jJU^.,g~rH oUiLtLaVl ( _ 3 _aLojl <-_>li^:l ^yS _ (jjjUll 

jj-ujjJlUL Q^-ajLHI Jlxj ^-1 ^^La ! 4 ,i j ->J (j^Jj 4(j^J^J 4_jL-<aL>* ^ 4 ii mUfl ^ 
^SLIj . 4 n Mil (iU urUJ Lj-rv^J j_j_J I ^lc ^ 4_ < _uljjJI CjLc^jusj_a Ijj < u -v 
4 " j o t uj /^cJLl <j_a jj Cj JL^ <o 4j1 xLu^jj {j±j-tu 1 1 1 Q^-flJl CjLuj^ mi f 

IjlA 4_L-u|jjJI -il^-a j^lc (jl Jljuj - CjI/m ina-Vll .((^LlJI 4rtnifatt 

jJLaj ^iii 4 (i i ula jSo oJL$3 ^j^l J^a^M 4 j j-^ Cij t _ JL>JLI 

^jSa !il ;4_uLj^_i5 ^jlx. 4 <i r ii I' 3 ! j| ^LiLuJaLj 4 ci , <A' a j! to 4 <i(«i4 OjL^ La 

cxSjJI tjJJ j jj <>> r , clrS^ j .'N oLaLsJlAL j-^jlJI (3^- " « 4_iMjt L4J 

4jjj) U"i 1 1 Lp. jJ^j-J I ^iiL JL*_o ^3 4_i_cu-LJ j p I c_>Ln_L4. t?JL 4_qjL3 Ct.ui»J CtxJL^ 

c^jLi Jjlq jjlc dJIjuT I ^'m (jL^j _ 5jj mi it, I <±jj Jlj (^Ti^M ^ SjijIjJI 

t 4jn mi I rill £^I>U ^ ^KJI jJL^JL) ^tnr IjUvl j 1^3 Jl^kI ^ _ 4_^ Ll 

♦ ^wljll tillj ^yS m^I 4j ^jj l^o^it a jj Jj 
(JLse-^a 4_^jLlu-<vU (UlnV m^I — JUu - <^JulC <4Urtill ^JUk ^1j>»j 

jL^ C >Lcj-udjJL1 f JUk ^jjC ^j-jl!,! j <nj jl jl t4 " m>1'4j ^JjlJI 

JL-S_a 'Cry** ^1 < ua_lll ^_Lc jjJoill 4j^Jaj Ljr a ^L-^jt ^y^jf j' 

L^^Jo-j-JI jriu aj3-j_JI JJulIIIj ^_4-ul_jJI ji^jJI tiUj jlj-jj jJb Jljj>-jJI M^JLua^a 

Jj_Ljb» ^yLcj ^jl ^ M • ^Lc ^ Jl>jl_>w i JLill Jj i in (j^j . ^Lj-j-iJIj 
51m.!,,, ^ 4-^jl m. 1,1 j^JI Lp.^Jj ;<".U 0< r. M>^lL^La j^a ((Daniel Lerner 
JjU~itl 4 K mi <tj 1 o"^a cJSj t«Cause and effect <jt_jllJlj 4_UJI)) ^ cjij-i^bt* 



■ 



SjjLuaJl oLm-U-lU \t's\\ 1 ^jJaitJ 4_i_>JI cIjLuISJI <jf VI t 4_ij Lj^ j t ^jJjlII J i 

olJjlSUI Ja ((JA^l 4^jLj)) S^aII* < rt,V><j 4_t^.^3j_JI fji*JL JJlLIa Jjf VA 

4^jw^ej La jJui-i ^Lj^jjLJI ^LoJLi^ <Lajuu*)La}\ ^\ 4_^jw j_a ^1 <4^Lj>_L<ijl 

cljlj^LCvO ^ in J£ (j I mJJ-C J (jLB i JL11I J J J < n ^^icj tpfi'lA \ m a j_j_C /yC 

^.iVl CjL^aSUI 4 <-ulj^ Jjj^Jo -j-^- ^ 6 * J '^5-3 /y^<u 3a a. *X\ 4_j_>JI ^ la-JI 

emergence ((^liLuVlw 5j_a>Lla _ 2>jJtU^S\ a'jjb 5bljL_J! ^ c<& 

cdJj >L gj r>> t 11 ^JLnil Vj \ I £_^}U1 fjjn SjLj^Ij jULuVl S^jkLLa j\ j"i r L> 

Niels jjt^i yLj±» j n!l ^JLJl ^L^ 3j-x^U>Jll .«4 . nj3-_)-^ " j «>» 

<—a^j LoJucj t jr}, t a " mi l (j^j «Bohr 




:4_uj£La ^^slj-i. ^j>a L^jl-Sjj V <;UI 4jj.j ui 4 j <<->L>- (jl IjUfc 

.cj!jL*j>JI ^JLc ^ Uiajl ^iLiJ ^>>-j W Sj-aUo « jiijjVI)) 
jJxa jJ>*\ c-tAjua cdLuk <jl£ t «reductionism 4JLxV!)) 4 < &jlq ^1 SlsLl^VLj 
typological ^ia^JJI j j<A ^Li. j_3&j ^ic L y*\ 1." oVlj ^1 jJLc}U 

^u-ul jl-jl) 1 0 j > «>i5^ JjL-£» nilj Ml 1 ^ jl r Jjilol ^pJI Liilj t « thinking 
lLUjI ^1 4» uUH j^LIa^ < kiluaj <Lol^j *« essentialism 4JjjudVI» 

4_Jaj^U]l ^1 Jj_j>.^JLjj .3^L_>. lLsjUV j r cr^J 1 flm J-jua-OJ 3jl-cL>. 

V £«j>. ^(population biology jjLIaJI Lj^aJ^uw ^» Vj 4_ij^IaUl L^^J^JI 

<Glj JSU j| jJsl ^ cjL*_a-^>o Ujij toLla jl uajIjIo 4_«Lcl *jJU 

<« population thinking II JL» ^ * j La L> ^Li<uj . 4 i 5 " mil 

(jl£ i^jJ! «wolfgang Pauli gJUr <_yJajJ>j-il1 ^JUJI 

«4.j ,»Ll!I Cjljjitil 4_lu» 4jLj^ ((Thomas Kiihn (j^£ ^La^j)) j-Juj La, \ > t> t^JL*H 
L^jj^l ^1 4_^!jil 3liaL*_4 ^Vl jUttl jl£ ciJjJll <jl j^jll 

<4_L2tJjL^I JaI 4_L.4Jbj ^JJ tfLuuVL ^JiL> 4J1I3 t 4-j,\ jU"itl 4_ud^Jl 4 <i miAtl 
^jjla Vlj '.4_u^ljMJI />o jJlIII (Jr k. jJUj <jl£ JjIjlj ^ 4^JL3 La <j£Jj 

^UJl ^ ajj^LJI 2L»Vl till: ^jjfj SL^jJjuJI ^jjLi ^ «4jjjlj£j! oljjJiJI» 




4jjJaj c-JL£f ^Ij-^j .«normal science (^jLx. SjJJa L^jL L^ajudj O-S^w 

CjLlLcjJI 4_l£ (Jjj ^ jJI C-cSjJI (jy-d^ . luI.^j 4JLuajkj ^JjLojjj i4_3ejjljj 

.^a-U 4j<j ,„>ISJI 4 Am.U!! l^jlr C^uJ L^ 1 ^.^j.mM^I 4^j>^Aj| f> L»JL^ 
CjLLjISJI 4. mljjJ ^Lua3 V ^pJI jL£aVl ^ 4^cj «y Je^o 1 a"ol ... JL_B tluL^ 

4-tIUJIj * determinism 4-j^JoJIj essentialism 4_Jj^oS?l L^lu ^ t 4j 
4-*<)4 a o ^ _ I j j.,iti I o ij > . reductionism 4-JLkV!j universalism 

^jJI .historical narratives 4_ii*Lj;LlJI 7>\\j 4( 3liLxjV!j * pluralism 

^ CjLaL>oV! c-a! ♦ u < »tl ^^ic 2»J-i^ ^Ull 3JljJL>. 4,ei t<X* jjfc Lj)itna 
LuJal jj ^ii^l jj . ^plA j ^ <V^' ^ Jolx^f <.'(S^ Ujllc 

5L-^ ^jjb 3l_pJ! ^LJ l-^I ^! ^ lie. I j . JU. ij\ (JL*. _ cJSj J-*-»J! I jl^] 




Lcj ^LIV I (jl ir^i i r> VI JLat-a 4 j <ilr J i of.l ^ j La <juLU cJfij 
^yS ^_4-uL>Jl Jj<»LjJI jJb (jj^J 1 j t *r ^ JJ-aJl (jn m -tcj JLx^o ^jl_>. ^j^stLj 

ljufc 4-i^a-ua^3 Sjaij ^ , ">^ tJ t<— kL>JI ^1 BjiaL-v. L ^a_L^aJtjJ,1 jtr>j 

. 4_LCjiJ1 ^J^stj 5^1 j ^ 4jL>.j jj^VI o Mill 4jj^Jl 0 j_A 
I Jl$J 4-L^auLa 4_*iJaLLo ^! ^jja jl Vj i—iL&JI 1 jufc <jL£ ^jjj i4_jjj3^>JI Ljv^J^j_Jt 

^j^-j-jvLJI ( n t^i H *\j J^j i Jl^v (jfC J^slSLIL 4jjj mi U (jy-A 4_i_ljj_>JI 
<<_jLiSUI I Jufc ^ J-^LJlj (>al!jJI jrdi-aAJI .CLsVL>JLl JLA ^ JljJlj>J| 
(j^-I^ («C/Li1 3-^»> JLi SLq—cJLt) ^~ si ^ j ^ * "itl i (jr^- 4— <LiijLi> 1 1 j— 1 Cii nil 
_ (jVI (jyJ^- - Luf 1 i!uAJLLa cJjLaj , . . i_jJtJ^j>J \ LljvjJ^ijJI «:! plr I ^ n mi "<^1 
^ya j— TiSvJl JljJl^j L y9 l_L>.L>o ^jLjJI ^^^lc 4jl iJI ^j_>.j Jajfcjj 

t^yi^JLl Lalt-uV! ^Lw^a ^yS LiljLa ^JtJj 4«4jJLAjJI CjLLjjlII Lo-jJj-U)> 

<3jjU.I ^Jl it— ll 1^ r Li^^J ^ajj jjoiAjJ! ^J£. jLac_4 ^yS rtV^I _ 4_LsL-u_lJ _ Ltj 

.(4jI^oJL 4,"m * uiJ Cx^Li ^ jJI) ollu>JI JL*_^ Jj ^ISJI 

jjno 111 -^-^ ♦ ♦ » 4 ~U mi jfj tfiLiijLLajj i^jjlajj t4 j (J^^ 5l_j_>. {_yi 




4^x5u>JI ^ ^_y-ol jl3 ^jJi * developmental genetics ^^Jb^lJI cjLLi^JI 
l_>L"l<J1 1 ju* ^ISLI ^jjl iSjuLa ol j cjL>JL ujbSUI I ju* ^ 4-oLaJI Jjr^i oil ^ 

J£ ^ jj^j^^UI ^ys 4jf ^Ic .4_t-L*L-u^l 4^1 JUfcf ^a IjoJj >->ol JUS 
'.JILo 4-^-4.1 i Li-u^ I <Lj->. jJj-j- J t c-xj! ^_3e_LI rt II (j^a j Jl3 4_s jJ jJsl jJLj <jl < ri rt j a 

Ijla ^ qj> o^j ^i^^j U-4 dUj j ir ^1 ...development ^LnJI^ * ^jISjUI^ 

. . . 4 « j j In ! 1 juudUjC ^jjs Lsl Jl<2. La dL>o 1 ,*m ^l1j>J.lii aj <iLp-Vl ^JLc U *jus ^-<a 

. t_ibSLI1 I JL4J ^ « hj^j 4jjUJl! dJLA 




obLJJLI ^j^JI Sui^L*Jt1 c^>L£ jl :3 t , >UU 

: Qj-c "n.u.a ^ a uaj 1 > LqjL-9 CjjJ.1 <1jJL>. 

cl < .1 ill Cjj-a ^1 1 1 J^j^ ^JLiLsVlj jLiSJI Cj^jO tl^-i-u 

JjljVl L^L^I (jl jS^\ ^y+J* JjL^ij ...4_JLLiJI 
£-0 i^iTI 4_i 4-11 -w ^ iSjjj (iaJL < 1 jJiL£ 

^jualj dJLiA ^jSLj Luj 4j| * J^-iaj 4jI Jljj 

(j-Lul JL.JI ( T JLc 1 JlJUj .4_tJ>. J-J-C. 4_LJL_L.JlL3 



4_jju (JjLojj , 4-u>Jl 3-iLJtl ^jdC dJjaj « La 1 Lj uj)) 

t(((j nrttTl)) 4 0 r nl (jlUj j mi., J I 



Sjj u=Jlj .genotype 

.« phenotypye 



jL^j^/lj JUr>JI cjLiI 5^->Ji Cujl^ 4j-»1«H SjjUIj « cjj 1£jj> » j <^>r J^istjj 

(j-U SjuJjjl^ 5^rt"<< M a cJljLa * LJLLc 4»jl mi Cuilo ^jL-uj^U 4_jujuJLi (j-U-11 j £^pl 
: ( _ r >-l jjjl t_o*Lu3 m^V <Lt«aL>.j S^_L5e_-a 4JLuaJua d>jli (jL£ JLoS . (j-oLllI ^j^a 
C^jLfl ^ Ijjj S^JlJ! JljLjaJ jl tljj^j J I ^Jl dlJj J-C SL*J3 fU-5fcJj I ill jj 

<j! tjruj Jj? «August Weismann O^tHi c>m--vjt» - ujL>' J tN 5 ' 
3juju>J! 4_xJU>JI JaLuVl ij-a I jjlc ^Uj m£ jJI jjk Jt.filuit JLjvVi ^-jLjj 

Sj-aIId < 2>dC.j «ol_SjJI» /yi <dJjJL« CxjL^j tSj-titlll 4 m til £_/a ^jIjJI ILaj^UI 

iCjjI! 0 ^>j flj ^ ^1 Living 4 i« II ZjjtMa <iU ju jjixj V SjLJI ^ pjb UjU 
3Lu?JI ^x! juul (jiajJLj ^j-A ^jJI Life 3l ->->Jl 4_l t^Liv- ^j^Jju ^_>.jVl LcjIj 
^Lill Ll^^J^j_JI ^JUJ 4_uoi_ujJI L^ljLASfl ^ JlUj • jL^. ^1 ^ Lifelesseness 
4wcJ£ j I ^ LlA 4JSLUI .«Life SLp^o JL 3U ...II 4_i^l>JI ^j-laJI 

/yi jj-f *i jib «3Llj>.)) < Irxil jl t4n j<i iJI . JjUo ^jjj ^jfl 4_oj^jlj ^j^jjLscJ 

I j olr ^J-^LtTu ^jl ^jJLI jjjlJiajj « J <i lu u a (jLiS^ 4_I Jj^xj «4 M<jtU» 4 jl<t r 
«3l j -*J1» ^-4 4JU_a ^-jIqj (..j V La a I <« Living 4 ,» j tU» 4 j U r 

jt JjUcjj Jj t4 nijtU 3j-&Uo ( h (^>j ^jl cj-ll 4x.llrnu.L ^jl Ju^j>o ^JLLxua^ 

^jlj 1 Living organism 0 «>> t". U ^l^il 4^L» ci^ju jlj t l j^La 

ul cr^" (^J^**' ' "J ui • (jy-^ J-J-C- >A La U^JJ 4Juj ^JjusLd Jo- ^_^dj JjL*j 

CjIjj^JI (jfja Cj1jlaj>u ^-Lu j^So ^jl (j^QJ - ^jlot^ _ 4 mm 1 1,1 <jl lJlj^ JjLstJ 

S«3l_j^>Jl La» :JIJj^JI ^yC 4jL>.VI CjVji-Jt-^oj j> ifu r <jJ| q^SJI JLLo a 

(jAJ ^jjxLtui ^lj__LO ^_4_U3 J_J3 Jljj V ^4_uLj >JI CjLuLo-Jt]l J i tit rtl ^jSLoJ < j 




L^^Llol 4 l"t a 4JLJL>JI ^3 C > I..J-J 4_lj>JI CjLjL£j*! (jl ^jJju LaJfcJu>J : ^^j^SLuujla 

t>jJVU Ltl j ^j-cjlj j£Loi_m I jut c-iL-a- uo I (jLi>j t 4_j_j>JI j j c SjUI ^ 
/in^^l c-uU>Jl cr^-J -physicalists <jruij)^ui]Li juu La-jjsj - ((mechanists 
fj] 4"u^>L>. j*j>J ^Ijj oj-iLy I ^>L£ i vitalists j^L^JLj <ui ^.»r>l ^ ju j! t'n a 

eUj ^ 1mm , t ,h 3 .4laLiJ| SjlII <ys Uj^j ^SLoj V ^Lua^ 2L>J| CjL£L£JU 

<_jL*_judI ^jl La» ualj ^r j ^L^JI ^j^-aJl ... 1 jitH J—jJI uLt, i^I 

.(^^v! jrylait^j <aajj^aJI (_>-aaj ^ (3>- ^yl^. I>>1£ 

3i j-r H oLijSLa J_^>-j ^ Julj J Laic VI ^^L- ^jfcjl^jusl Jp* ^If Q^jijj^iflJ! (jlS' 
^ul^SJ La_£j jjt.giTJl 4_£Lave CjLj^JI ^",1,11,^ cr^ 1 3LpJI (jlj <4 t ntntl c-lj^ I ajA 

CjLIusJI JUJuJI L$J <j\ Jj <4loUJl SjLiJ L^MU! 4jjLa-a juJl 4_u>J! CjLuISJI 

Ulaj J!Uj organisms 4 «"U oLul£JLe 4 .cjIjU^>JI ^JLe ^ Jd^jjuaj^L 

^ La ^ m< ^1 <:« i CjJ nilj dllj JUu Col ^yjJl 4 <i mlnll Lai . , .CjI jLa_j>JI ^JLl 
Cx^&j-udI Jlo£ (CjljuljUJI jlt-u inl JUu j ^jLo 4o2jjjflH La ( j_<-a^ |j 4_uL>Jl 

.^^jJI juLuil ^jj-o^Vl I jlaj t«Organicism 4-ulj <>itH)) ^u-uL l^^ju 

Physicalists ^^u>UI 

La ^ jaUI aLULI jjkj) pJLU u tjjUH jjuirt'ilT 2^LJll oVM^I^VI jl 

VI j (((Epicurus j^i-uUj « Aristotle jla^.jl»j « Plato ^^LM^l)) 

jj-uaxll ^yiSj i4^jvV OjL>^ Lr^ uL"iitl \-tbj j (^ a ^jl^" BJlcIjJ! dbljuJl ^JlA ^jl 
^ La J^" j^ju ^ylll 4jjl <j m.II c-n^ti ^JLl] ^LJI ^^LuajVI jL ^U.njjj 

_ 4 , S >JI diJ3 ^ ^£LiJI jf JUu .4-l^]V! ^ulj-Ulj 4UI 4 t j jlnll 




J.* u. t u\ Ju9 ^j£j ^jl -j^aSLoILII JgM-Ui 1 J-A J^Luaj C^SjJI JJ^-XJJ . 4j d">JI 
<"rj o mi 4_a_)jJo i^^J '.^JLlII ^1 j tVrll 3 Jl-jJljv cLa_JjJo J t ci) liiljj - LaLaJ 

.(Maier 1938 ^U) «^JLJ1 4 iSLu»» _ 3 jl jl^ - 

4_o^Jj_£Llll CjljiaJUlll (jo t^Tt duL^ JLfllj^JI oJJt tL^LOtl^l JUjcI 

4-LajVl tillj ^yi^ «4 i^t^ttl ji^r d^j'j <<»^Ji i^ttl (jyA C< <u <_P-Il 

<j^a LAj j r j (<Jjl>U) u-^j^' (J*Ll3 CjVLj Ju, i nil! jl <j jWl ajJtilo CjjLt* 
i^jlj L*_l£ j^LlS La 1 JUfcj .^jJI j-fc La J^JJ <Jj ...((LuLalj)) jjJu L ^j}\ CjWI 

tP-ll 4 j JjJI jLJj J-LLl!! ^(Ho- \o\*\) cjjI^j^ud! 

. CjLjI ^j->*J 1 ^ CjLjLJJI £\5>^ -ia^-J (JlLo 4_uauj-^LLjll <_ iljj). <^>*itl 

.^JUJI 4_lSLui 4 jUr J-a£l JL3 CjjI^jJ jLfl 

CjLuL^JI 4 xSLj a oj^S CaIoaL>. I tllLl n 1 (jl t La Jlj>- <j- .i-<„ u -*.,H ^j-A 

Ifl , uij *LLu 4_Jl C^aLa <jl >U^> CjJL*j 3l S JUaVt JjjlaJl JJl I JLA JlLo-> 

1 ^"^llo JL_J^J LfcjjjLdjO ^jL^ J] { I ( n rt'l ^fltAjJ jl I ^ in ii ') ^\ < nJu ( n\ jt 

C^jSftJ (jj-iJ! 1 Jufc J^-J JUlj VI jJJuu 4J^.j.U jjU cdJj L .4jLiiI 

- ^ I » ^ t t \ Q i \ 

^l-iVim! ^ «Newton oj^uwj ((Kepler >lu^»j «Galileo ^JJU.)) ^L>Jj 

Ljajl djjLi JL^ tAju^J! jJbl^laJl j-jlljjJu ^ ^JfcjJoj 4^rv ^ ^j^jLJ oLj-loLjjJI 

4 tjjtill <-_)L_I^ (jl » : Jl— a 1 <j JlLc 4 t^ili j i^>r 3jl jl_>- ^j^, CjL. iXLpl 

Ijj t L-tlS" Lr lll 4_iill 4 gj 1 ^ij^S Vjl p 1 * *( J L^a d 0 g '°l ^j^Uj V 

^i^nj ^1 j mi 1 1 ij^J V L^jjJ jj-a ^ylJl fiLu-u Jll^JI JK jj^a La jJiC-j jjljjJl j 



u^Jt Cx9j ^ 4 j o,l ♦ 11 3jjJUI JJlJ Ju9 frL^J-oJl ^ £Jj_<_u-H jj trull (jl 



^jJlj <Ll>i^a£, mechanicism 4jJVI u<<tjuo llUju ^LoSM J] ">^ia>. 

Js. 4 mllj t4-j-c$-j jA^Vl physical ism 4_jJLjj^aJI Jl ^jlSJI o-^JI ^ jL* 

.^psjVlj s-La mil i)JLseJ La J^>- 4 V i oijJt Q-uljJiJI 4jtj^Jtej« 

<jL£ LojjJj . <?JLA Ci.Lli u jll ^jj^Jill Ja tZoL-u gj_L <> 4 4 a < g duL^ jJI 

jl t Ti f nlj i4_LAJ^_j-flJI jjfci jiaU ^ j ita j j mi ^-iJloj : jjfc <i£^_j>J1 lLIJj oljL>ul ^iacl 
^jJ L^ljjp rtll C^L£ jJI t 4 *mUN Lo Jc dJuOxll jISjsVI r^A j jTvIl 

<>j$-uo Ja L&jLuLal jj-oU*. 4_j>.^jo. 4«4-jJV1» (jl Jl_u .^yuaUl Jfi _ Ljj^JSj - £__j_^_>Jl 

iL_*jL>Jl J_p.^ ju)!n<<g £ya j^oV! jJJt2j J^- LAjL-cufll l. 11 nu dJUjj *-^4J ^jjj C)jJj JL3 
i4_pJ1 CjLjISJL 4 ioI »JI Cil jU ilij j^l^JaJl ^ J j j m n"i ^ ("inn -v< jJLfl 

♦«Vitalism 4jjLcw» Jl ^lUi^a 4lka g>j SjU < nii^t SjLbJtl 4^>Ji aIxaj 

^kjG 4Jl_3tj LpJj_j_jJI flc 4jjJL>JI jj-uojJI J"^>- « j-J-JL>0) j^^-C JlLo 

m; jJI <~i^- Jl ^ 43jjj JJ «Cartesianism 4_u;1^jj» Jl i , ^j^o 4jL$jJI 
jLajjI tiUj ^jij <jl (±*J La .«4JVI c jL*_djVI» «La Mettrie ^^LwV)) oju&j 

Jill cjIj! laIuVI <j! jlxj t LuUlj Lmjj^ (j^>L>. 4_>.^jj i4_xjLjj>JI l-aAjlX 

Ju.9 j i"< t r ^_i_ul_HJt (jj— "ill <,la.mljl i _ r ^ ^Ll^-jSJIj g-L^ j Ml LZj*Vl_J*_ja dJJ j cJj 
CjLjljjVI IjlA j i j ^jJ^-J-J I ^JLsb-A JU JLrv (jr ij^_t^ iljLt— ul ^j£. ( Z tt >> -*»_4*> 

4 inAjJI JJ 5^lJu Lo LdJj ^ (jjSj V JLflj ... LjU! fj* ij Jljw Jl tlj>j) '^"^ a 
JJI 4_j>.jjJl Jl j-j^T ^ISU ^1 fj* lj-4jj^o ciJI Jul (jSLj ^sJ Llj^Jj) j Jl pitL ^jV 

.j-ti^: j-i-uLxIl Q>^l UJ J 3 W- 1 ^ Lt^ ^ ^-AJijl 

J^Vl ijpyrK^jj J3 ijjZiC. j-ti/laJl (jj-aJI C>jL_u jJI j^ai^iiJl 4^p> C iIloj 

Johannes Muller jJj-a Lb-^j uLLu ^jJI Jj "i >JLI 4 nl j -kJI c^ajJI J_t_3 jj c^L£ 



4jLL&j I j j ,„> t-flj^jJli (MVY JA*T) Justus von Liebig o>* o-""'- ""Jj» 

.«inductivisni)) ^ij^l^V! e^jdi jlUl... ^L^jL> c,\yc ^1 icjMJI 4jjLaiii 

^jLo^-A)) fJb £j\2jLuul\ «jJj-c» JuuoMj ^JLsjl (jyij 4^>-^Jl1 oJui» dL^_>o ^ J i>> lilt 

«Emil De Bois Reymond Siyuj - I^jj J^-*!^ « Herman Helmholtz jJUj $ *U 
4^11 Ul .«Mathias Schleiden jjlJL^ ^^jjLqdj «Ernst Briieke ^j^j c^j}»j 

j^L JjVl 4*^1 *Ju Juu j;\ JA*\0 ^ Lc ^1^. CjIJu ^1 4^*1] 4jilill 

^^jJjjwj «Carl Ludwig ^_l3jjJ - <JjL£» pi 4jj^JL>3 ciulSja - u>-^ L < u<a ^ 
*V£a 4_*jl9 Lo ^Jy j^>.? .-.((Jacques Loeb l-jj^] cdLvw^ « Julius Sachs <j^>*ij 

ijlj;*^!! BjIjjv jjumajj (Luijj^ (jja «Claude Bernard j;U>j 4juaj) 

(j^a j-U&JI uLsLsl JL2l3 « JUj^J; _ I - Lit . 4_ul_L>. (jryiLuXO ^jjd LJL>» Ijj mill 

4_ji>Jl ^Icj d »LuJI ^ic ^Lse-A ^ LaJ_ZS <±JJU>-t jJLS « jjL_JLi/>) Lfll r^i *t| 

j-L^Alc. J£ jlj < Lj^Li. (ja L^LclSo jj^ua cii Ij Lull jj! ^juSTg JM_>. ^ (L^jjjLtuJl) 

CjVI J-Jj-liJ ^ ^^vLstij p-oLs- 4^>.jj «^a^J^3»j (< Jujxjj - I^J - t£-i»J ((jJdj ^ olitt)) 
^Jj 41a>.jj tjSILaJ «J.t ,uJI)) ^jl IjIljjj jjlj «4j^x 2>j^» Jj_>-J IjJL^Jj ^jlj Ijla-uJ jjl 

J^tjui jl3 tc^jil (iUj jlLq (u^H! ^jjLoJI JS3 . Residue «<JLj» jjj ^ 3jt^>. 

.oljUoVI ^ Lah^j 4_jiAjJLl oljUoVI oLl& frUUJI ^ 4iill 

^j-SJj (4-j^pJl CiLAojJL (^aJtitJ Load 4_>.ljLcuII £Jub C< Ia^^o .^auJ^H ^cjjLJl 
4_xlc! U 4jjLj>JI jLuajtc-uU* (j^a 4jfcjoL>JI 4>3^Lalt tfjLA^Js JL>^ ^jlSuQj V 

OJ) J - ^ La (j! i 1 ^ ^ i*C jjjC ( rt 1 M^jt 1 ^Iji SteJb ((4jj_t^w 




4J3LLJI cj! j oS (ja ^g-^-j)) :4jL» j-stJi jl^JS i_a j-c ((Wilhelm Ostwald 

j /X 0^ -SjUI ^ 4jJai (^1 ^Li 1 JUfc ^ <L>Li «<-,ln" ml cJajIjJ 

4—1 L o r I cluSjj! ^jdl _ (U<\0) ((Wilhelm Roux fJl$Jj» o! -L-^^! ^ 

jj_LalIl ^j* — J ^ i^>j _ djLflOjl J-*L£ ^^JJ ~? 1 1 1 <_L>.Vl ^ 1 >t 

. « 4^9 LLJJ (^^1 mill tC. £jjjZtU 4 se-tZu ^j—jLuJl t— tjj.. ■>.» 

- I^j c. u£ NAVY -J ^ ^ aj ' fl j} lajJb 2 aLuXl lLUj 1 flj3 1 * « Sj"l ^tl 

CjL.JU-«JI ^-uajv ^jja ^yjLjjo Afl all ljufc £jl i^j—^l 2>jl j >jj jJ! 4_^_>. 

c-jLloj! olj jt'dl ...oljaU ^iLui^-iU JoLUJI 5pb ^ 4j« j^Ull 

♦jjmkTiIIj ^AJI Ly k. L^JjJl^ (_ n^- jj-a 4 ojoH 4IJ3 l^jlj ^jLa Jj J ^1 

^JL_c j-aj *«Rodolf Kolliker j£LJj_^ lJJ^jj)) ^laj j «>>jL t -a j^t > 

4_LL:1 ^jJI 4j!j tL>U (4^1 oUI^JI ^ LpJ! <jtj ^Ij^J! oU^JI 
cjLUc ^ oU>Lo-V! ^Sotli t 4lstj ijjL)^ 4ji or jjU-(ll ^ AA1, ^Lc 

* (< <J^" ^tP* ^1 ^Li^l jjja 4-jjljjJI CjLAjuaJl L^-Sjj-L 

frlj^Vl ^ju (-*JLLa» :Jj-Sj ilu -v. t (^AAi) «Karl Wilhelm von Niegeli 



4_lL>J1 (_^Li (jAc SljiJI j-xSLj (jLa i^j^l ^oj .«4^j^>JI ^1 ^jJLi^JI 

t«E. Strasburger j^s-j * ml^JLjo) oUi^>La ^ jL£ (^j^LjJLj uJl ^4>j) 

. « 4_xjuusa_aJ I O VI nil (Jl rt J il 4- t lo-JU jjjLoj <jl (jSLoj 4JLjJaj ^Lj oLjJ^_>J I 
JtLaloL i^ltl <>>Tt L^jS/ 4-l.q.UJI 4 i?j n rr.U 4_t^>L^a 4-g.l iLul ^JLfcj 

. 3"M-^^1 j^L. ^<jr*^ L> ' j ■ ii tn 4£^_>J!_a 4^LLaJ1 ^jbtJj i^Tt 

l^In-v-V ^pJl « 4_5>j>^v i) J| J!u 4_u1 j) Mir j i <a3 - 4_£_>-j-<a ^j^j Lo _ oL£^>JLja 

ji^^i)) ^j-j j>« jl> V jl iBrownian motion LaU^j ^j>bjpj.a,1l ^ «<jjIjj» 

La ^j4> iU i <r>1L 1 JLftj iCjL£j^>JI ajufc Cj\ ^j-kjIJI jJ ua-j ^JlJI j-A «Lo 
. LojI J 4jjj£^j 4_uLi_>J ! L-dJbJba <__jL%^lo1 ^cJb^jua j La-a 

^ JSJ jli>J3 jjbj) «F. Mieseher j r^t <\» ^JUil ( j£Lc!i Ujuxfl it_jLa>.yi 4jW 
jt 4ik ^yLc ^Lc ^ 4jj(jJI ^L^Vl .,Vi<l (<<£_t^j>jj»a «His 

. 4IjjIj gj» mlj 4uL>J1 ^LxjuJjjl CjI JLjvI ^ 4"i gftqJI 4_JV1 4 rtjfcvaJI ^yb (j^-pjl 4^ jLaj 
(jlfTj tCjl jJLi jjfc 4jsl_ju^l <Uaa! 4_IL> OjLc - I JlA 4J_Io ^ _ «^_uu_a» Jlu 
1 S.-v 4 ^ 1 uL>Jl J^I^aJI jj\ «C-«jaJ »-LJL>»)) £ Jj_Lc T JloI J . 4-i2j^.uiU ^-iaauJ 4 racjTu ^iilli 
CjLj Lii^-U)) 3l q-uill ^.<»j— Ttil 4ja>jjJ1 ( j^>Lc -w^l CjL^>s Cu>i jJ <— j! 4_lLc_C 

jj-oj Ij^j LjjLk. 2>*Jlj J«JI 4-ujuaj ^ISLJ *jI1 .oljajVl ^ Lujj «Nucleins 

^u-t-t^jlj-j)) Lr ^_UJl 4 <i 1 i>l (-jJljlII frUl CjIj^ ui °t {ja La t ,a Lc jj :t__o^J 4Jj S a 

ol >JtUI ^^ju 4j^LcIj J^ 3 ' ^JLLt frill <ys li] ^^Branchipus 

^ jJjLstlJI I juk jl ^**^«Artemia L ,<uV?l>> 4 a ml ?r < « ^> j 4JL>JI ^jla ni>>*^' 

^j<3 fita 1 j^J ^<J _ 4^Lj}j-^I »1 ko.AH 4ju3LicJj - »L j oj i vH ^ ^jJL)-i-ill (Jju^ 
j-jjL3 4>»jMJI 4jlitJL) (jjjjj jJl _ «Sachs ^jjjwlj)) u^l>*J ',4-q.jJjj .Jl ^5jIju3 ^J3trv 
^ ^1 4_jjJ Jaja JUj - JLV "(II j j-oiJI ^ 4 j >>jL>JI JaI j-slII 

4 c^ZLa Cjljjl j (j « UsLaj 4 — oilisll 4_uLjJL11 ^Ij — i^/l djiA I mi m (_iu£» '(Jlj *-"1l 

,L_jjuiJI f.U,\ oLuj\ ^jj^jlJL j^UJl (*) 
.(^^Hl) jJUl fr U! oLujI : L^ujl (**} 




?«5Lp» J I \jjsui b 



:JLuUVl - Lg-UtJ 1 <j o u.lj) ((4jjj kill K-uL£ulU 4_^jJ^3 ^ JljuLcVI 
cjLlm'iLu ^ «Wilhelm Roux jj ^L^)) I ^ ... .J ^1 (Entwicklungsmechanik 

ij£j>J Jji_3 J J 4jUUj OjL£ 4_ajv^I ^cLl ^ 4_i_ujjJ,! g j 0 > ;j mi r £_ujLo]| ^jj—dll 
_ (jL^ JloJj .(J^jud^Ij LitilL) fiUaJUjUl (JjL-uII ( _ T l£. ^-joLcIlaI j '^"'3j 

^ - «Hans Driesch L y^j^ jjLb» 4_^u-ul il^^l ^Li ^ys (jnmVia LuxjI j-aj 

jJj-^-lII I Jul CjJl>. JuaJj .<_3jJaLo ((^Lu^)) ^yll c-Bjb Laj a ((^T)) (Jj- 56 -^ U^ 3 ^ 
iff Irt " . m a ^l-Ll.'l>- ( _ J7 J] (j^O—jli^JI jjio ^ j gfcoJl rtirtl <j^i>. J 3 <USLfll LaJ ir 

^1 L^Jua J£ ^u.l mil -jiaj^JuJl ^yi ^jUj^>JI _ 4_jJVI AjjJiiU 1 rtjln 

Jj _ ZLlsc-J I 4 J rtjj-J-uaJI dllj J . .1 ^"(11 <?jufc ? lj->* t n mi Su ( ^ . . ..111 I C-lSjJ I 

. L^Li 1 jjMirt'i bfcjj...^ Reductional Physicalists 
(Vitalists) ^Uif 

JLaJj . ^ A Y * ^> Lc julj L-ljv. jJj j-jJI ^ic j j ^uv. ^ q lr. JxL>o 

^1 dj l_j I J_J__S*J 1 j CjLjI jJ_11 -i ^Jo-* <a <JJ_JL_>Ljj CJjL$Jj) 

i)! naturalists j ^ j j U 1 1 ^rLc ^jL^ ^^LlSj) j ^ H c,> ajuq jlujj 

4_uLj_3jl 4^_ujjJLl jjj^a ^J! Ijufc ^Jll 



CjI jlft. t H» : jjLj ^jbi jxj ilu ^ jj-c ^ 5 S jj-ojJ tc Jba t a ^q-2jj_(_fl 1 1 

Liajj (Jj Ue-bj-iAJIj ^Ll^jSUI (j-uljJiJ L^cLuaivi ^j5L<uj 4_Jt 4 CjI j 4j^_j_>JI 

4_j_>J! CjLjISLH Jjjj-dll (J^-«) i-jLija.nl I (j^a aj j m. n*i lj 5 La ilu >■ ^ys 
^CjLI^jjJIj CjIjLjJJI ijr ^ J_LdjuJ! 4j»JL 4-loj^1 CjLLla i4 l^j r f 1 1 T 1 3jUI j 

^ju»j-4 LI <>> nil aJJb jj^ LL«jI£ Jl^Jj . (jj) W"<ll 3j-aUo j j <m n 1 1 <L>.j^LaII £j^-ilJlj 
^^jaLaliAl lj>^J cA^Ll-^JI ^j^tt 1 jjj jj t4 j njj-xaJl ( _ ? ju3jLjL J a (j<^ JjJi £ya JL-oj 

< njdll 4 $ y $1\ 4_jLL2J1 ^i^. CjJLj (3d>^ J^J3 '(j-'ij^^l (J-* jlluJ 4_i jjlo CjI j 

,(4_^i>JLl j^laj ^ U£) directed adaptability 

LaAJ 4 3j^_uo Ij jLflJj 4 j-rtjj j nil 4 nil ->JLl Cj\ i^i^llll cikJt J£ C<jl.»j>u 
Lr ^3jLjL-o JSjS J U-v. c >ojj 4~d o-v. ^yj-AjJll ^^ojLstjJI |j_A (jf Lr ic .4_uLpJI 
4j^>JI CjUjISLII ^ o\ jjfcil 3j j<iU (_yajLuai>JI Jjj i j «j 4 j a j a 1 1 

t^^jaEJt-J IjLLw* «4_ul_i5»JI)) jL«_ti jjl Juj ... Lg-Lc ^jjls! Ju L;y jJt ^ZLuia^ ^yjfc 
^,3 : Jj \ t ii Lr l_«_a .^L*_tujl ^ 4xUj>JI ojjfc 4_jJI j n"t cu La 

(jf^-jjLiJI (^l-J^I ^±m\ «Lenoir jl^ilx ^ ^ jlr jlloi q^cvjJj j i II LuUl 
I j j < lt n" 4-g^^j ,..n II cjUUaJI j j , ,i nl (j^Lyu l>»L^j * teleomechanists 

S^JLl 5^1,1 LAj-jJJj jjL^ 4 j nt-wU l_jl_Ja_nJl gJL^ a . 4 t is\ ->J, 1 4wuaJo_Jl jjlaj 
^-ujLjJI Q^-UI 4jL^j " ^ j . ^ V^ • ^*Lc jJuo ^jj-^jLj U>i 4 n 1 n^La 

jl <(^_j^J^aJ» JllUI 4 j nj3_uij I 4_*j| CjI jIj^ cr^- L ^- 3 J-^^ 6' ^^h 1 » "J '* r 

. Uo^fcLa ^^^J ((c--<J4J)) jl ((^jju^lj)) 

1 4-L.g.U 1 1 Bj^lL! 4>JVI 4,.n, ..la!! ^\£i b j-«u clJl^ l^jl Jj lj .»r jjL-JI q^HI 

Ii] <«^P^_0)> Jl^tf ^Jl «j)jLIL>- » J I (^^J 4_U7J J^-lAJ 1 JULO L)^Lfl_}| CxjL^ 

j_aU^3 (jlj i4JT VI La ptj j-^ll (jl 4-IjJLq jIj-ju£>L j*jLSj CxjL^ L^jI 

t j£Jj . c( 4_^j_^. 4JL^v ^ 3^L^a» L^jL J_4l£JL> Laj j m oj 3L_i_=k]I 

4 jnV^-iall ^cIj^joJJ ^_<-uL>Jl ijr^ Cfl * *' IjjL^ La j Jl_oj _ ^\_ijLl^JI 

.(^^il) «Kant ^UVl ^..,1^11 Zweckmassig keit 4_uliJI ^JiJI (*) 




?«SLp» Jl u 'i«o Lo 



3 j La _i^_j>»^j >,U hj-jq ((SLt_>JI » ^»Lj_s jL^ t(j^_ul j.^kJI ^j-fl (3^>^ J 'j Li Ls^jj 

SLpJI pi ^tj -..(}LLo ^uIj^JlJI 4JL>Jl£) State 4JU. jJsIjj 

Lebens cJaljJb j ' j j ^ ' La^j^j_i IjjL ^ cjLLI <y9 4_u»L>JI 3j_SJi l£11j gl « ml 
.«elan vitale JLj^ oMjJ»j «Entelechie ^ iVmIj nj^ tkraft 

ojljvj SLpJI (jt (jjjLoIUj ^ jJI teleologists t>_uLi_n ^ Liaj? I>>^ k 3^3JI 



/\ psycho lamarkism 4j ,„^;tl 4_j£jL»}UI <■ < a ja) U>jj <ya j^II 

.psychovitalism 4.u,.n?!l 4_uLpJI 
(j^. (jjLiJll! 3jujui jJ^j CjL^->-j 4jj_i->. 3jJs ^5^vj SjiLfl ^ JuJI <jL£ jloJ 

1 JLA (jL^ < L&JUU J MiX. *_>L_uJl (Jj-tfJt < U « nl J? J-Loj <3jJjJI 0 JLA 4 t J J lit 

^(liquid >UL- <j-*^j) t^^ 0 ^cr" ^^hA^ <-^>*j J^UJI 

j j r 4__u jL^jLa . LaLL^o JUJlaj (>SUj V ^pJl «4_jljUI » CjL-JtI UirtU 
t Jj^^ Lr^! Cr^^ >Jl t>« uj! m<m c ^JI 3j! j >JI LdJjiJ^d « jj i 4 

-j->5 I j 1*11 Sjjj-jcbJL jJ ^ylLrv (jjJj-jo j^V! ^I^La 1 1 i ge^H i u <o Vj 

^UVl u t j.UII ^cJLlJI op ^JLai J^-. cr^J .4tj.Utl .Ijj Lo ^Lc 
ij M.r o^LUI j-^b' cr^ o^^- «J- P- Blumenbach ^L^Lo 

spontaneous ^1 nhH Oi*^' J ^Ij-ojVI^ J-L>Jl ^ 4_>^>1 ^ " mL < <j 
^jUI Ijla j^Uj .-(mutability j xalalU 4^LLaJIj J-jjI^SJIj .generation 




L7 ic Curt «"i < r.l {J ^il\ 3L_>Jl ^fcllal <J JjJU V j j « nn'i^ S^JaJU S^SLa 

.«Johannes Miiller ^J^o 

l>° Lrl^ ^J-^ CjytJjVl J>Uw 4jj-oj 1 In "< Jib c-ufcjJti tiUj 4 4__uLlj>JI 

«J. Hunter obll£ i-dJj L7 i£. Jju Uf> ^ Ai * - 1 A * * ) j CLc ^lill (j^ill 
5_ojjISLjjJI jLp ('-..j ^. .. . U, j «J. C. Pri chard jjISo^jw^ 

L7 lll S^Liiall <tSj-j>^\ ^ . nil <jt BL^-LLc ^j^j <LjjJ9 (Jk^L^ 4_>.^j Cartesian ism 

f.\ <nrVi cJullij *Ulcj *Ll©Vl ^ 4^j_«^o) Montpellier 4_xJujj-« 

( j r lvj .«X. F. Bichat cj! mmj» ^^jJ^uJI ^JLtJI Lillj^ iAjjLpJi ( . « <r»*> « u 2 m * <\ 

Jla 4_o.jJj_Lu*f cjLc^jLbj-tf ^ (j^ir^i jfelXl «Claude Bernard jU>-> :>ji£» 

- 4-jjI j-^-U Ll^jLjuo 4 nirt'i j m r 1 ^jJl <^ o inflllj u \ tr\*\\ jjjjL^sJl ciuUoj 

^ ^Lc ^Ul < -xj-Joj ^ySl.j o jf^" jjbj aGeorg Ernst Stahl ^*^JU_*i l..\j< 

^3 1 >^>- y^J> «(j^"< -a- Jl 4j^It> i?j luL>- j-^Lj/lj .j_iiu.il ^jLuJI oj-^' J-^li' 

. « )) 4_i_u j Juo t ^jl.t") 

^ iJ^cS\ <Ji-t-aiIl ^ys developmental biology igjjUMi L^jJ^joJI j^lj^ 

^IaJI I JLgJ Mill ^ mrtM <±rJJV t(jT Jlal>Jl jjJ^llI Jj^>- J nif (3-<j Hll OJ-^' 

diui o "nj iPreformation ^,1 j all J<n< Aj^sJlj ^jUj JjVl : c >iu > _^ ^1 



.(^^ll!) ^UVl (jLoiJI 1 ^nU'i j^LLxi yill cix^J! JUjlLu.1 <^UVl oUKJI ^ (*) 



( j r >-il "t ",11 ^jj^SuJ i » ^LUI (jj^-aJI ^ jLj 1 <t < jj t jq 5jj—u3 ^ji 

ij^iajil 4^ae-pj LAjj-^li f> ' " gl <>> c I LajLLqj t «epigenesis 

^3 1 <u ((Casper Friedrich Wolf <_aJ^ dLjju^ ^^1^)) 41*. V I 

- * <jl ^yj 4_) ju V (jL£ t«(_^Li_jJLl JjlV "<!!)) 1 <i (J^lj t^jj^iJI 
j^i. Sj-iL.^II illti J* >ijj^jJI Jj)<j^tl JxLtJI ciUjJ \]*\r UjjuO 

.^jrUL^o £jj J-a jJL jjja (j^l L$Jj_*jj _ 4 > >^> -W J.I 4 < ^> j i l l ^yb ^^lll _ a j j q.aU 

.« Vie essentialis SLpJI ^1 J^UJI t a^J jAj 

ciUi «F. J. Blumenbach ^L_j-LqjJj)> j-a ULc ^1 jl-u 

^ylJI ^yJb 4_lC 4_u_j^£j 3^3 J^^vj O-^ 3 L^jL* V Ju ^J^Ij i L ^s-4lxJI J^aLaJI 

iSj->-\ <J$3 -*>^-j J^a Ll^jI <GJ Jj .«nisus formativus JjSLIiJI 3^1» 

^Lo^xVIj irritability JLui^U 5lJjU]| Ji* SLpJl <^l£. ^Uj^I ^ tiJjLSJ 
tL ^_nJ I ojl^J 4 o (j **> ( 3«..t.rJI jlj jl-Ju ((jrLjjja^Lj)) jlaIj * Sensibility 
LajlaLSuj oLJU^. Ur lc 4j^LijJ oLo^Lc _ JjVl J^JLl ^ _ LaLjI tj Mi 4 

L^Jj^ (>a 4 ir> aLc, Ijlj-J 4J 4 j tut fL cJl£<3 . 1 j i r ,i L^J cLIjJlj Vj 

«Naturphilosophie 4_jjutaW1 2Ux*iiaJI» ^^..11 4_^UVl 4 ^, „lntl 

^uLiJI u>^' *->W^ cr^ ^-c.Lpli W. F. Schelling ^-iii* (jfjJ'j 

(— >1 d < ulrtll LqI . <( 4_^aj^j_a L l -lI I 4-jjLlj>JI)) ^j^a 3jj_i-o Jl_l^LjJL ij nif 

«Wolff cJJjJ^)) JLl^l ^ J^j_^^Jj_j_JI JUx! L^j C.<i Mill ^1 4 Aa n\\ 

j-j-C. ^jJflj^^llLjjO)) 4jU «^Jjja» ^yJ-C (^j^l JlSJj . 4_j_5u^^LLj_xj 4rtini^ L4L4 
^I^jk ^ Mir (^jJl - ((^Jjja)) (jl jj tULLb (jl^ ^L^i^l IjLA (jSJj m L7 Jt\£. 

4_>.jJ (jyJl .iL^j < Pit i!(< CjL_1jI£LII jJ^aG -(^fcj j-Ij) j 1 M ^jL-tjJaJI 

^^Ul >Ljj« j-i^f l^jl^^jJI o Jlj^Mj ^ j-al 4£Xa < J jjLoJl 

4j£^_3* 3Lj^>JI)) : jl « ill (j! £ya «^Jj_a» ^jn ">u JlSJj i 4_uLjj j <il Ij 4_j_jus>LjJI 




(^jJI JjJuJI ^ j) ^ <i 1 1 La! i 4jfj j i u dJ 4<i3 ^Wj o' 1 a }L) <jt£ oj r ,ty 

cjj-il - 4_al A -^j ^qx.j - <jt£9 «Lebenskraft o\ j j-Aj «jJj-<a» 4_/jjlb 

. ^jj^-oll! £ Jlj-<s>Lj ^4 QJJ^J^n 1 ^^>vq (jyllll 4JbtjuaJI CjIj j < infill cilij 

LoLqj 2L>JLuaJI pi JUlaujl 1 JJLC ^j^iJl" uiH ^ Jl^ JuLJj kc^ r y>r\\ ^Ij^JI 
CjIj j ( ii rt" t j^o Lo-jLjs ^jL^ II IjJoj - t 4_IVI al j-^tl 4j^Iaj n't] 

«Driesch ^AlP" j^' ^ Jlill J j . < „ ^I^j .4 ojnr ^jr^uLpJI oVjU^ 
Jj->. Va_3. _ j, ni r ^i-uLoJI q^—aJI ^jjq j- <1i.«t1 Cjlj << » II !«. ju „ 

^fijlS <"itl Jx-« 4 3-xx! I L> >iaJU j j >n rti ^j-C ((4 j njj-JS)) Jl j, y f 

(j^t» jj tjjlSiJlj ^i^jj) t ill ju jl-3e_IL!Ij * 4 j }.j >J I t_-4_L_^l^_lJI (jy ^ ^yJil jJI 
:4-<P>^.>Lo ^JJU>J1 ^j^a c£iJj ^aa, -^l^jJIj £>j£\j3\ Jl* 4 j in n'ttt jJt\^}\ 
U-ll.-wt l.oK (( ( _ j jIujJ)) CjLjL<£ ^3 ^jJLfl CjI j <J-^>- ^jLnU <^ii i u5v.7o La 

^Vj-A ^jl ^yic ..,«Entlechie» :4 o ^JLt 4"i<>K J^e^a ((^ylt^J! ^Lj^JI)) 3jLa£. 

\ y \\, ] \ 4 j j Jr> Jj i ii "i 1 Lj Ij_jLx*dj JL£ 1 t^jl ^^jl (J-) («L_a ^^^yjji)) 

jJi-flJ! I JLA <(4_jjLoj>.» -Jl £L>3 (jl ^1 AJbVl i _ r cljJ ^jjo 
JaLij ^jjo L^jLjj La fjja ^jCjJI ^lr. jLuauVl <;L5lJ1 J^iaj jluiViVI 

4J0I t,u 1 > ^jfc !^.>>L>o c_jL_^jI jl>-I ^jLa Lutj L«£j t^j^^Lull 4_>.j!j ^Jj < h* irttl 
L^jx jio ^1 <(5l j ->J1 4_jJu 4^U; 1 a j -w^JI JjJl_JI cJLS' _ oJIjuI _ L^jf 
^ j i'i's ^ 3j t 1" , m c L^jl ^x^iyi ^ ^jL^ ^1 * reductionists ^a-JLwVI 

JL-uLlu fjJtx^Z OjL^ L^j 1 ^Jb 4jjLi_>J1 ^LscJJ <^LLAj i ,it| 

teleology of 4_uUl1I e-ubju<» l^jla ^ IjI n" r I i>»T> ^jL^a ojL^ 
j^ii (dmmanuel Kant cJL£ Jj^UjJ » j£La-JJ ^,1^ Lullt .fmalism 




?«6U?» J I initio Lo 



jj^j iteleomechanism 4_uUJI 4_JVI i^jjua 4_^>Utjj *4_uLl>JI 



. final ism 4_uL*JI c-^ajloj ^©Ij 
cluL^ jJLa iSLuLill ^Jj-j^o - Lu)_^ _ j tiUij ^Natural Selection 

jjj <_al mi li £ I ^ fiuJL?'- 58 4 — J <^^p 1 o j a ^jj ^j^fcj)) :Haeckel JSLia 

^jj-I V LLj iii 4-ul j->JI a jua Jajw jl3 « select ionism <_ jlitluVI 

. < iij^v'iil 3j-jj>LLb ^j-tiiJ 4j 

il t 4_alV mil SjuJL^ CxjL^ u a nUtl ^-jUtljVI 3j^3 JuJb 4jV_}L*-a (j! J_u 
4_4_jjjl Jl!L_S . <II ^ £U _ J^Vl (jr I^. _ £^_ju3$j Cjj 1 — $jj 

:«UL»))Jf 

CL^I j ^y^JI 4 y n\\ 4_J>U Jo-S-a (jai-J Li-cj^i L>iaj M-JJu J!Uj Ll^jL^ 
(jl jJljjj tj Mir ^_i-uLjJ! jjj-SJI 4 j <i j rt t Luajl (Jj >4i <gJL>JI Sj^jJI j i^r 

JUlj I Lv L_>o Q fl Jl£ _ 3 Lj_>J I Ijln f Lftja i u flJ ^ $ - (( 4_x3 1 j jkJ 1 )> 

er^l <Ui... Trfl ^ 4_Sj ... II 4JVI A—jjJbJ 4Jj r> 1 — ^ j 1 X i 




\ ^V * ^Lc ^.^Lfl i Jjol_vJL> LajLl^jI 4.x. j < <il 4 miAJlII jij^ <*L_u Jjioj 

Lg-Uj)3-<t tjl^J * L^jJ^uJI jjl Jujo i _ 7 £ e. \ 3 A f 4_L>L9 3jO^ LgJ JlLuj jj>. I (Jlj 

♦ 4 rtb^JLI olj3jJ,lj (JjoI^jlII <j^o 4_) jlfl" r uj V JJlC 
4 j njj^al *Ljfl Sj^LaSs 4_J| "t j nil j In ill Julj5 jjfc Jjo|^_*JI i? JlA Jjj ^jL^ 
4 lj,.t »j (^| ^yJI L^jLtJuo! jLal^l j-A I JlA <-(.t.< (ill <jl£ JlUj t 4jolr LgJua ji^l 

- (( 4_J^_p- 3^9» JSJJVJ <- r tr\*~\ t,l 4 J.UI ^i-Aj I J-J-^ L _ jl 4 l^LflUJfaftuJ 

.2LpJI oLStSU 4^L.Vl l^LLd^I ^ 

3jLU jjX. LoLu 4 3l"cV<o (( <jlo L>. » 3jLa ^-c c_3_lCj (<j_>J! ) 4 j <>>t**i U CjLjISUI 

(J-LLa? Lrr IlJI iSl^—JI £jl__5b. 3jo_j>^oJtl 4__jjJUkJI 3-aLJtl j-aj i«^j^Lojj^->» _JI 
tjl <±fj-">» < 2>^j l.j «titl» jljlj Lo— uia iKollicker jSLJoi* \ 4 Ac 

JUJu*. LiSu JLaJS *4_ulj^-C ^aul 1^1 I j tj L*-j4S j ^ j }L ^3 jij_J ! 

iColloidal chemistry oLalj^JJI »L ^ jj* j-^-ijl La <jLc.j-._u eLs-AJI ^ 
electron 4_^jj_£JV! g ->J,I jJa\ iMtL Iu^_t_>J| »1 j « ^Ijl-u 
c.rtUj <^j>LjJLt-t-JJ u 3 j 3 (., <j <jJlll cj^j-j>- Lo qLcj-^j microscopy 

4 j mi r Vlj <<j4l>J| CjI j (>> »ll t^^J 4 nh A^tl 4jU^!La 4, t j. iU ^^-Lc (tj-jJaJ! 

SjUL ^ 0 i nj La L_JLL_t jlaj laSL-bj . . . e>j \ & 1 1 oLo^>Jlj 

t ^'<j al in a JfLj 4,„,<tK tl oi)u&> r t e\~ <j^oj i^jMjJJjj— iJI jl 4_juoL>J! 

4JL>Jt Cjj t u <ft (4JjLca 4_3jjs_Luj t4 j J j II CjLaiJJLi 1 ^ o j (t\ <\ aj 

^jt ^jSLa-J Lo 3 j_V_3 JUjj Jl_5 Lo J_? ^3"! i jSLtfrJ iOLjlj^JtJI »ij 
j j mi 33 jjSwO-ll ij^o ^j_uafj t«4_a_c»-J1 3jU,t)) 4 a < nl 3ia Ji_b C(>o 

Ji-fl (3=^ J j j j t **i ) 3jUI <? Jl-^J 3jUj-3 jJl_jj ^^lll j . 3 j-_t_o-t I Cj\ <\ uaJI 

t^yt-a till j_)LU L4J ^pJ! macromolecules «4 o V. i^tl cjLxj^_^J!)> 
l __aJI L^jIj 3j \ » l-a?I oL_ij)-_>Jij oljjJI (jjo ^jSLjj _ Lajjjlj _ oL1jJ»_>-JI 

CjLiJjjo Jjo_>o 4_ul_Lol Ljr Lc J-tlj Jjf (j^J . -4_jj>J| j-L-i 3_}LU L4-L0 lJjJIjj 




?«5Lp» J I to 



j. 1 &y ~& )) 4_i l_4 4jj t>> c. CjLjj^w ^1 _ 1 j C jjLua _ 4_ij < ~r\ r j j f 

3jL^a _ (Urea Ljjj_J1) l_LJa_JI 3jL^s JjJLse-lj ^ ATA ^Lc «Wohler 

CjLxLq-aJI j a i. (i rti I JLj q\ Jj^at^cjj t J.J!.i rtlLj Cj<;Lj JL3 4_oLa j iC 4-jj) j ~>» 3^j9 
glj-m _ 4_u Lj-c-L^^j 4 * j t tr> Cii j L$j ^ jj-^a.i a ^ JJJ Li". 1 1 ^ cLljv- jJ j) j < n All 

^.Il^JI ^-aUj-J! 3>1a» ^L^il Jj-l-SJ! ^1 Lr x^fl! ^jdl genetics cjLjjjII 
^^k. _ L£La* 1 >4l 4-uLpJI jjkl^IM! ^lxjx j Jin fl3 Jjl^. i genetic program 

Lata .^oLjj-_JI I Jufc i ^ q^tcj 4_>j j in a Cil jU f 1 ^ n _ IjlaJU <"m *v (j^a JfiVl 
Jj^Lj 3^1^,1 jjfc j^J IjLpoj (J-3>- ^ jJI 4_ujjl jJI t-xAJuo j^Ii (jyjliU £jJL>Jl 

jiujl U ^jjl^ .^^Zweckmassigkeit 4_uLiJI 4kJI» ^ «Kant CxjI^» 4jjJaj 

(>U miTI (^jLpJI ^yil jLlu-uV! « (JJ jLulaJ! c_jlitjjVl» fjbua <jjO 4_ijjjIjJ! J^C 

i-jl se jjVI 4 t>> aLLqj Teleology 4_uLiJI : L^-A 4_J1 " j II t_*AjJL ^jl "< j > » nj 
t_ujUJl ^ cjLLl>JI »-r^^ 6^ c^>o Anti-selectionism 

.«4j^v 3^Lj» jl ^jj^lv. 3^9 -5>>-J ^jlaljaJaL) VI LAj-u-oAj 4JI gfclmlj 
4-J1 "ijMI CajL£ U tp^A^)_uiJI Cibb^ ^ Jjj La > mfl I JLv! (jl 

(jl lj-a_cj JLa^ . l_Aj^«u^ jJ j_lJ I ^jJjJI ^»JlSj (J-.u ,ui 3jJLc j-»tj>- 
JLse-a ^jjl I 0 llrt *ij ^y^JbiJI J n -si I ^jxs 3Lj_>Jl jJkl^la CjJl^-I "i j flll 

Jj^a U Vjj.rto I jLdj j j j ^UlljJLl oJLA (jj L3^k ,(4 tjiUfl Lo) I^^^LlJLI 

jLtb I j| < fimia j^lC. 4 1^ I ^ 4 L^^l t*i i ill jJ^Vl (j-uJi "nrtll oLLj^ ^ 

tjr> V mi (^jJI «jJj^o» Jl_lo (jr l^ J-J u(^Lj_La^aL)) J!L^j 4 * o <<> ^J^aJ ^1 <ilr 

.(^jiLI) ((iL^yi 4jL*J1» ^j^JI LaUjlxj *^>« i^Ul :Zweckmassigkeit (*) 




LI ua aJI jLlj I JuJLaj 4jvL>u jJu9 jja fl" Lj V ^-j_3t_L^J I j.} tnalW Jloj 
4 j , ulLa jll^L) JuxVl ^MJ jK 4JjU_* CjVUtJ JjaL^ fjjjji £J;Ij jl 

^j^U! JdQ-jJI jJ-tiL-jl j-* <iL^L>VI < Kit tJjJL_>Jl <Lm.l>»lj 4 Kni 6 J j III rt ll 

«Col£» <baji3 (jjJl ^UJI j j ,.in"itl tiiJj :3 j jfl mJI 4JloVl .^rt j^^JI j hn iViU 

^j-a. c^L£«4-ill m jl 

jl J^I^JIj ...SLpJI J J ( oAJ j-C Lk^*_CJ 4_uL)_L-dll <JUtjUD j£. < rttn^H 4jjJj^u3 

jb \ WV j»Lc ^ya UjlL£. Llx4 jl_£«Francois Jacob ^J^-^ !><^!>a» 
.4jL£ 4J u <ilr ^1 UK L^^uJLj j^iV! ^ ^_u£ J-l^s I4J jl£ 4J1 nMl 
4 j njj j <i tl Jjc-jo t . . a j * < organicism ^ 1^ ♦ Jn m j! J^j 
jj-aJl (J^L>. LaI )W>^V e.^^iJi (^iiju 4_ijj^. ojJu j 1 .Lb t Lljo LUo 1 1 j 

((jjtt^i ji_u» jL£ jjlu L<vo5j i4_ijLp- jl£ab (j^j^j-iiJI ^ynjL.) jLtj] (jr A * j£> «.uttl 

^ L$J -ij-^-J V 4_uaL>- j-LjIjJa Lfc^JJu 4 iimi U CjUjISUI jL> ^jLj j_<a Jjf 
«j^atjjjj— li Lhiijl'* Jl^jLj jLSjsVI oj_A JlLo cJLj Jl_oJj , 4 j <n **<U CjUjL^LII (Jf ic 

jnm^ ( ) MA) ((Francis Crick ^Ijj^ (J.M mi M^ja» jl jlu .j-^Lij j al\ ^ ojjlL j 
j_^LcJI jJJl j» : Lub j^uu^ill jja ctujV 4-xSI"i j nil jlS^V! j jam! }LaK Lll^ 
JJijj jf t-«j>JtJI j^j .«Eugene Wigner ji^j (j^>-y^ «Walter Elsasser 

. Jj^ls o^^j jJ^uJI ^jjfcLiujo jLbj! 

t5 j j 1 ,1 Jl 4-JjJiaj j| ^JfcjLUcl jX. jrUL>. ^Jj_t_JI jjfl J-±£ J-^ L«JJU£. < jjj ni til 

Lrb^ ■iJ» jL3h ' tr^ - ' K i^L^v^Jj^ijJI CjLJUjJI ^yi^. j^ju I JaJu>. ^jJcu 

. Lev jJ^^l ^r^- jjUn JJfc ^L^-uiJl Jtcl^ j_a V j! _ ^>JI ^yi^. 

CjLjI j ^ ^ r, miLc L^a j "1 ^1 4 ^ , H^LaJl CjLLL^ ^ 4_J> all CLulLc JL-oJ 
^ A 1 At a <Lcj ^_a&jQ (ju |j^-Jl "1 JL>-jj V _ ^.^Ir JjJLx ^yJa _ j£lj t ji-Ljljj j 
^-laI uifl jru J^v^j V 4j| . ^ ^10 juu ^ukjlS^I j nn I jlJu jjjJI LoojJj. jJl 




?«5Lp» Jl {J ±a* Lo 



,3LpJl Ij^jl^ jls _ (« A.Portmanen jUjjjj»j «S.Wringht c^\y>$ » A.Hardy 

Organicists 

i <ClJ "y\-UZ> JUl3 Ski <(4_j( "jrtll )) V_u2b JL4 (jl l_5t_L^I^ ?r,-l I >Q I • ^LC J jJLstJ 

U^e-c <jl£j _ S.J. Haldane w^jJLtw) ^-^j?,""^ ^JUJI ^jl^J ) ^Y^ ^Lc 

i^Jb-L^JL) l j£. Ly jjelJI ^ 1 JL) ! ^J^atJ Jrf_^jJj_uJI <j| _ 4Jj_3 ^ 

j in QJ j ) ^j^U V ^yJl J-tL>o ^1 jl_> L uajl J^-ij <jL£ ^'-^ ur*3 

^>J1 ^jjlSLU (jj^Su <—il j-I^^ ^-jLo : J3_<_u LLlI Lj J < «o ^ J j SLtJtD j-L<a-t \ (j-*-" 1 uJ 1 ijufc 

<j! i r » :JU9 4 j >jJj) j .Jl Ul flJi J^UU «4_JVI)^ 4_uLj_^JI 4_j_^M_ud 
J ^j-d Llv j, _uJ 1 ^_Lc ( d-i uJ^lJ Li-uL-uI ^sJL-saj cLailLit-a 3_)L£.L9 -Lrv^j 

4j1jL» JlLo £_jJl_l!1 Jjj cuJuJI tiilj L^SLstJ ^yll I ,4_ijLj_>iJI ^uAljJiJ! SjlaLJLui 

CjL^-laJJi 4_i ^.^1 us jj— JuJL_>. ^y-^r.-i (iW^j £-4jo3 jj-^lo ^1 Jj_)jJaJ1 t * L_« 

Ij.J i uXU CjLlJ^>JI < ujO JlxC ^jJ-J ^liJl 4JJ_L>JI Jll LJ 4-<J 1 J^j < uJtjl 4-U Ll q ^J^-til! I 

i^j-lt-u-l I ^_ojj1 1 .^K 5julj_juo CjV Jl»-<u (J-cxsLjjj t^\\\ Jub d»_)L^ jtj i^LoL^ 

(jj^j (J^qISo (^J^io Ly lil ^ ><-<-" 1 1 ^Jjl L«ji^ cLtj t±^- p > j^JLuC LAjLaiwI ^CjJXJt ^ I)J! 

jj£. Lj^ *t U ,?Jui j> 3c *J 5j,-j4 3 Jj Jl_v ^j^i M 1,^ -v- -t lj! t(J? j>Jl ^jjLiJl 

j] j) * L^JjJl—lJ ^u_=kj La_ij^ JjJu_jlj ^yjj 4_^.L_jv ^ ^i-uaj j^3^ * Lt^ j mi dJ 

((<Lul J) <>>r )) JLl 4"( j 4 ud LtJLv ^-uTaJ I^IUI jj)Jn.<U IjUb^ tKjjjlSJI L. » ^jJLl 

E.W. J^Jf* <— 3j i-u\\ <itl ^ ^ ^ ^»Lc (( ^5Lf^r> )) JlS «4_ij! ^>^lC )) J! 1I^> '^.aj 

jL 1 j olr Ljl_ij «Baily Lr Lj-j)) 4lj ^ ^YA ^Lc ^ ^ ..Vi ^jJl t «Ritter 



<jrU Jajlj_ll! :4JaJL 4 iin Ml ijjuk 4 <3 > J £>-^ ((SJ.SmutS 

(j a t 1 LlJ <(<U f n ill J-£:l ti "ill)) ^j^ 0 (jy^ M ^j-^t 1 a ^>jL^ (^1 *lj^>-l 

JLskJI Lq_£ * CjLjK)) Lfejl i"i r I ^-^J J Ju>. CjLjj^JI 

4 i^ixl JL3 « (j.uTt-»-^ » 4_ILj9 Laj ^(j^ tlH^ (^1 ^.t-u^>> LgJjO (-JjJLjj ^^iJl U^-j>J1 

<Ljj>JI j-j-C 4 ql^ ^jjct ^_u£_3 4 1 JUJu>o ^^jJo-u j-j-C ^JLLaj-£X>3 (JL>> <J£ 
^jLs ^<u ^j-^j .((j^jj-Ljj)) 4_jjj jLiil i^JlII >^tlil Lr^ 1 L^j^ 1 >rn1 l-Lus^j 

N ^ ' " l^— fll - I J— J,! C-i-i— jj^o _ ^u_uij_lu ^ I j, j ,1 <i n~\ ^jt (j^_JL>-VI 

^j-A Jj . . ♦ 1 4*t a 4 jl^ a JUJL^jj L^jUjSLa j—L-us\ ^1 L^JLL>o J>j 9e <l > 

.JJbtlJl a Ale Ijlj ^jJI ^^I^JLl 
4_aJLv^? I d\j j < 11 JJ qj L_3ljuX.^M (ji c-jJ^jlJI ^>>aj t ^t^b till 4 jl^-C ^j^j 



?«5U?» Jl i^iiLo Lo 



i^yiaJLJ (jl 1 ,rar— .iJolj ^r_i_ irQ 1 JL3 jl— ^ <GL_u « (Jjv Lj )) jjJLl 1 1 — ajJut—£ i3j — Lj A 

* territory 0 *i j Ml f^JLa^l :<JiLa ^LkSI <>a*>lj j Jl ^j)<g <UI olj oL^IU ,nll 
tiilj Loj t Predator thwarting ^j^LoU iLcjIj^aj display ^1 j^uL^uVIj 



fjt (((^jJLamj «E.S.Russel J^uj» JL <j^) 4__J£]I jljj jl^J 
3 * , iUtl 

l^jVjbw ^j-\JL£^o ^_uL I jjL£j (^ylSJl ^_»LLaJI CjI j j^fcl j-lall 4_jJLiiL>J1 

(JLv jJh I i njl I Jufe <jL£j k 4_i^ clj^>.^l J^olSuj (((JfT)) J! 4 t l~> 
p<j -^j^-iij OcjL£ ^jjJJl 4 jKtl jl m \] J_jIj| — a Li — Aj J ^ J «(J"" '""J 

jJa MV) «Alex Novikoff >Jj<i'^ Lh a£UI» (jLa <JL>. ^! ^i^j 

(j-c ^vjj (jl t _ y JLjJu 4_pJt 4 j <^t7rtl CjLoI^UI (jl j^Js L-xj-faoJl J-Jj-^ 1 Jj uanlu 

CjLuj^v ^juuaJ JU>J JU£, CjL ilfv II (jl » : (Jj-S-J I JlA (j^J '(jr^ Jjta.*^ 

Lc^a ^IIj J-oISjJIj ( ^L« _ Ljjfc}L£ _ f-j^\ j JSLlLs tcr LiV! ^ null juc 

4_jiSU| (jl (^rj (j_<jj ♦((! ^ i^tM in ^ ^Ir. c-ojJLa (J^LdJ (j^a jilj_>.Vl (jrU ^clu 
j Inn ^ 4 j Id I (jU :>LjI_3 J; U~ , uJ ((i-^j^j-fl^j)) ^Lfl 4_JUvVl (j-b-S^J 
(^ si I j-^v I L& j LiJkl L> ^y^J l ^jjKJl L^JLa OJ^-y cr^^ 4_u Li-^^jJ^-ui] I CjI JljvjJI 

^^jj! ...«4Jl43 c^.j-iul (^jJI jL^j*U jl i ~ r I jijj (j^o 1 ^ <i I ^SLa 5UT 
3jj-t-o (JJLu (jl ^j^<u V 4J^_«i,l j;lj^>.^l lJl-udj (jl < rtj in )j ♦ «L-^jSLt^jj» j*^L^ 

(^jJL^ tJcLaj (j^o «tljL>.VI *9JlA (j^j Lo <■_ uu-aJ ti-Uij JL43JI (_>-ajLua^ (j^. 

tjl Uj j*Uaj j_^a <ilj_>.Vl J J A ,j-L_i >U LjO j — A 4_L^ jl_^__>JI < _ ? J9 ^_Sc*_jJ 

.Organization u in«"tl ^ul 4_ik: 




3- <; -l^ a (^Ijj^a J_aL£j LlA k _}^_dJI <jUf-^ J-o- ^ -j l.^ l alSJli ^H-51 4jj) «ll 

(jl « 4_u Iji^ t1U t_xjkju<J 1 g jlr (j-uj_oi Ly l]| SjL^LUIj . . . 4 1 1 ^ ?>'i[\ 4jLj^£Lo 
1 $ j 1 ojL^o jl !il tCljj-aJ,! ^_v>3 «CjL<j_£!^j)> Jj^a^a Cm -J 4_j_j>j! CjLLjISJI 
^yic ij] 1 (jiji (j*JjL_lll JjLjlJxJIj JaLUJI ^k: J-aL£JLs J_4_L*j I $1 n fkjJ 



.Organization ^ 



Emergence ^U^ilf 

^1 ^ a "t <Ti C-jL£ 4_iKJI t _ UL 3 j^itl cl jUtU J I ^jVI ^-'>>ljJl ^ 

t CJ_L^>JI l_L^jJj.J Ml ^sl*J ^yJ^I '^ijVI J^J flU jSjl 3jL-<5_cVl (>\Jjl 

Cr^l jLJ V J-^ j^So ^ jJI ^yl-L-^J I £-aLjj*_J! Zj's. a j Jjp j nil _oJfc 1 0 fll^T 

^^4^ «-Lu3jVI Jjl c7 „'ct-<u " t ajV 1 3^ *C <i; Ja_»JLll ^LUI^ 4 (_lIIjljT Jj-jv^JI 
3 Ju J-_>- ^^1 ^ 1 ^1 t " 1 1 Jys i£ j) " rn a JulC 4 1 *>• i^j ( J-aLf>jJI ^JL_u 

3j^L^a t^^JS^I ^ j-Ti_<-a-t I CiLj^Lcj 4-£j>_3t_>a J^_je-^j L^J J— j <"i T I jjlSLo^L) ^j-u-J 

^1 ^.jlSLIl j-^ 5 -^ ^ L-*! i4_^L£ cjL£ ojla "1 j'tVI 

o^SLs CjJlx^ Jjl aVl (j I 4_i_<i I r j. j<r 0 4_^j^l9 I Ji-La Lfcjl j"ir Li La^JLa_uu_uI 
^i.jJI (^ylil - 4_ulj >>> tit Cue j LlA^ ^UlajVI £_a j^yj-c^Jl ^aLjjwjJI 

. 4_JU>^U 3.sb>>d _ L^aUoL L^lbLal^l 

LaLc 1 o ml 3 juj _^>JI 3jl_^^JI djLjfc ^^ic jl U*i ,j 1 ^SLa U '4_tLolSu 
^ 4_UISJ J£j .(entegron ^jjj-stljl) 4_LoiSJ>» : I l-u^Lu 



. »(>". CLLJ ll » Lgj] 

jjlalll (j_c <_>L<_£ ^ ^ ^ VT ^Lc ^ o^jh JjV jl ~ nVl Sj^S <^jj>J Jl_U 

jL£j i« Lloyd Morgan jL^jj_« jljjJ» <l^JI emergent evolution ^LL^VI 
JjI^VI jr^LLij^l jj^itj jj .antigradualism £jJ^U ->1 <>>4 ^Ij ^ ^ 

(j j JuLLju J* ail ) lj_>Lii _ 4_J juLlI j mi j t r\ C LJ £ 4_uoL-j&j j _ 

djla (jj T j ir . . . Saltations 4JLu^IjJl^ ^ <-_>lj n a ^^Jo ^jx. Will 

SjL^JI jL JuJlj>JI all jlj 2u m,I Jljlj CLul^\j3 JL3 4U1"i -^11 jlS^Vl 

j^j>JI ^ c....j1j (Species £j_lJ1 jl) Population 5^ , t ;,»ll» ^ Ujl 4jj^U"iII 

( 'n\~ ^-a da^qj CjI j ^Ij— Si uLiljUa- ~i m.I j^M jLfLo^L ^rj uaj JL-UJa . dJl jl 
(^Aju lJlJ^j 3-iLcl ^JjjJo lj t m i ft ] I jl ^ (L; flk *) 

<tcj_cuj jdb I jlaj 3j j mi »11 cjLLo- ^ Jjl^JLj 3_}^vjJU DNA's 4jjL»jJI 

^jjJlUL V] 1 m.'m ^ .4_LaL^ 4jj^laj 3 J_jv a_£" t £j j mi tTI 1 o uj .^-^^^ J£LAj j 
J-<ll£jlJl ^yi ^ ifi-i-u A JulC C< d.1 ijl j 3jUjL>. cLLu3 ^J) ^jL^ ^ 1 {_y£- Jj-dJ 

j 1 ft C \ 4_ui_AL) n! si~,<r- VI jj^ 4-ul j)i>> all j^j-<u La ^jjua^l Jjj (J^-SJl 4-l<3^L>.j 

<_uijua (JjlUj ^ JlILb . . . Jjl-r"!! uaJ! mi 1,1 jLlo-Li (jJJii^ ^A-l^I^ 

^"1 >• LjJjUj 4 "it i^-vI^jq ^^lc j > «U^Llj * JjJLreJlJ I Sj^La ^j^i '°)^J V 4_ul j.„i jr>,t,JI 

4 1 <^ tl 4_l_tjj c_)Laj)U o (_yL^- >J1 <?JL_tC (3^-<U ^ j) ~ mi a ^J)! ^1 JjuaJ 
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J£ JLl£, (jj j n ^ylll in ill CjLjj^-Jte_jjyi tjJ^-J (jrS ^SLst-llI j-A <jr JL}_>JI 

(jj_j9 i^oJUJI <^Ij-J j! t> crun Vill ^^-o^lj-j-til UjlM *lj-4-u 

<iL^_j_aJl jj^jlj^ 3jl j , ,! 4_j_>JI CjLuI£J! 4 » j i U I ^j_jJI 4 jlr J^HU <i 1, 1 
(jr^-J 'C?-^-^ Mill ^^Lc ^cjj ^^iJI I n^LLaj ^ o ^^L. ^Lyj-jSJIj 

j J 4 *V3 2 ^ ,U«~t I CjLalSJLfl <-dJj . Li}L>JI "h <i a ^^yic ^uj ^pJI I rn LLaj 
CjI n mil j, 4j CjI j 4_l^oLjj 4 otVit L$Jaj£ ^ 4_UL>J1 Sjlll 

4 jij-w £_«!j_J I j j rt n ^lo I ^"iU <V)l (J^ jjj j-A tiJJj ^ya ^jfc^lj t 4_jJa["t n^M 
^ 4j Jj^-J V -jj^Vl t^jjLill j j r. C « <> £ ljJ 4- i -cu T^ a CjLajlt-^s L^jLiLa 

. cjbU_>JI fMc 

<>a jiaiii LLaV MSLi JiU^ 4 j lotlll 4_j_>J| CjLulSJLfl <clJJjJ 4 qe^Juj 

cjL^j-.. u,.>JLl ^iP'j u* 1 -^ 4_j_^I jjjl jt 1_La i4_t^ljj»jVI Jl£L*i! 

^l£liJ jj\ ^ 2 j 5 »■ <j^a 4_juL) dt-> JL->J1 1 j -wjJ j ^ i Tl ^JLc 4_j_^lj_}jLb (CjLj_a_jJi]Ij 
4_i i j >JI j 1 4j^_j__>JI 3jj_ua]| : JL_».!j ^yS J^y_^aj^Ll-o J^jjj-l^ ^y^Jl 

L^ji ^_-r t . a - (jjjVl 5jj_^aJI LoLfl phenotype 4^ ^ t^U Sj^uaJlj * genotype 

CjL_uj_^Jl <^ tl jljJLI CjI i <i y~i 4 Ij u ^ *4 4_j^ ^ Irt t, I 5jJ) t^>!| 

. CjI jL*j>JI ^JLc ^ <L3j^Jua 4_jjv1j jj^l dJLA J^J i^j-Lt^Jl 

: JjojJI qj9 JJlc (jr 3 4-ukJI CjLuISH! 3j_LoJll I \ \ 4jjJL>- Lumi^jj 

4 \j i^>~*£ oLij ^ j-iht^tl cjL^KJI -.Evolved programs Sj^JaJll ^_olj-JI _ 

c3Li_>JI ^JjLj 3j.j < u 4 j-j-C 4_<j_^ljJlil 4_uljjJI O La j U 1 1 4 L i^^ (jr A 4 jm> 




t_gj L^jLSjjIj t (Prokaryotes t£>JI cjLuIju) cjLjKJI Jq-luj! ^3 L^jL^luj 
l(j m *j 4jj>J1 j\c jl^JLl CjIj j ^jl (j^a ^A^J! :4-ul o jSUI ^^Iji^J! _ 

(J^ 0' (J-^ - 4jj_jj>J1j M 4iLuj_j£LII £jJljuj& hJjs^\ 4_t^Lj . . . CjI jL<jj>J1 

L^JLiL>o jjr*-^ - 3 j a t.d c^jL^ 1 n j * _ d j >J1 cjLuISJI ijr s 3jj^^JLI jl^JLl 

3j m a 4_j_j>J1 cjL£L£J1 -.Organization ♦ Ml) p JaJS II _ 

<j_<a SjjLuaJI 4jj!jjJI CjLi_Jjl1JI ljI.i-u i nl ^ic L^jj Jl3 j-uj jjb \iut>j iA]rtt ts\tA } 

.4jj^LiJIj L^jIjL_u^j L^>aljaJlj <cjI_Lu>JI 

4^_jJu 4-La-j-jJLl 4^*j1 4_j_>J| CjLuKJI :4_3J>L^JI 3 qjaj^l _ 

Sj-jJLua _ L^jLjjSL/ij L^U»JI Lt aj - ^j-lj>J! ^intlll 4_i_L-uL<_oVl cjIjl^jJI <jl 

♦ jjUMl j 4 ojl^r ijj^a 4 j Ja^u 1,1 CjLuI£LLI ^jIj IjlAj *1jl>» 

jl 4oJuJl>- jl^loU jw<uj _ (cLse-HIl 4juaJ^Jl) CjjjcjjJL I Julj 3jJltc_« 3Ll>- 3j aj 
3Ll_>JI 3 j ^ J Jjntj 4_j>»j J t rtil-TtJj i^jJLJf 4JL».j^j ^1 J-t-aj ^"l-'w 4 h V <a 4_t^^j 
^ 4 j m.^MJI^ 4j .n^l JLjV^I lTH 4_»jLJLI diJj ^ Lu £p {jA 



Lip<)J<}j_jJI 



J j a 11 V LiUj cr^i k L>^!^' CjLlU_*J 4_j_jl_gJ_H ^JljjJI 4_l3 ii 1I3 ^^jvjLkJl 

! J> Jl^I L$J JjJL^hj 4 j * ill 4— i— I CjLuL^JJ I ^ajl_^2_>J I a J_& 

3_*HI (^yJki 3jJlJL!I _ ^1 jjl ^1 uuoj ..>VI ^^k. 3jjL_aJI _ jjlalll (^Jk. 3 j JL_SJ I 

^ j tilt 4_tLLoJI _ (L^lj^J <<u ^j-oj^Jl t\ t'nc I j oj , mLj) L$j . V^i j >JLl 



4 ua i r\ >J, I ^^1*J I « Lj_jv ^ j .J I n a <ia lu 
j—J^ 4j^/ , V j d <a 7r lln i^i a j 4((SLc_>J! ^oJLl» _) 

<<JLc *_u^J ^H-Il 4-ijljj, J rtll ^^1*JI Lj_^ jt_L_J I 

. 4 — ua — j^j, — >.i 4 — J— 2j — * — 4 jlj — a J_xs — ifaJ 

.4_j_4-oL£Vl CjLt^i-ua_it^Jl ^jufc ^'J 4_Jsl to^L)^ 

t 4j lm^jUI ^-L: : Jla ^j-i-l £jL>^ L&jL-aj La l^^uS" 
Jyj L_Aj> .j c.a (-all I ^ 1 f . j t 4 i > I ujJLI ^ Ir.j 

aJl ^yQ— cuj i!!iL_<j_La . ..((4_fl^_c^JLl 1* M » 

^ flj 5->JI ^JjtJl Cj\ a, i n La^ SLa^lc \ $ ( „ gj 4_j_3^j(J,l 

IlLA J'jLo >I.X4s LLa^J t^ 3 *" 

- ^ *L^Lc J'l^ J_fl| 

1 (jUj .h i ll lj_«L^^ 4jLj^iill i^^^J 0^^' "Uij'" 3 u-dJ^tl 



common ^ Lc <j-icw VI La» 4jL ^JLaJI <-a^_c jus « T.H.Huxley ^,,1 < «i<Lfto) 3^ 
^L*J! Qt\ ^Ilia t jjjujJI t rt<n>U br_i> jjoijJ Ijlaj (*2liujjLqJ.Lj sense 

LaJLa^o c j^a ^JUJl £^-3 £>3 ^| jiitJ Vj > ♦ ♦ U i u a ^^jVl ^jU 

.4J \, U-LdJ 3I ^LaJI ^jooJI 4_^_uaJ Iju^Lj O' J" 1 -*^ V ^JUJI 4,4^6 

Udl_*!uJ ^JUJI 0<£ (jr^ 'Wj • uaJI ^JlA ^Ju>-I J" g.Ttj t^LtU JJUtxs ^^yic 
( J7 _9 _ -j OjjSj-) 4_fl 1 d^L-AJI 03 < Ju>»lj CtiJj <_ ;r 3 4 jJs^_»_o J>jLaj 

diLc^ U~ < 11I ^j-a *\ oAtll 4j^_3ej Lc-jJa M-iU^a J^VI <J-jJI lt^ - _ ^IaU ^ g<ijj-tj 

<J-U j jjL>Jj <Jj <CjLc-ya_*jil ^La 1 <_jLjl3 I J^lc cJt^ojj CjULuJI jj-ujJlSLj 

^U*^ ^J^J ^LS^kJI ^Jl^J (jL^ |jj La (J^>. (jjJ^La- "u La Ij-jjl^ 

<(^jjj I Js jJjl — <ijJ)) < ■ »"( ^ ^ A*\ \ ^Lc j f o SB t JUJL^fcJ t JJLj ^cJ _ Jjl rri I JLA 

4 fl jKj CjI jL^fcl mi <j\ T C^jL^ Ijl 4_jI J 1 — J1 q£. l. i-ulj (jl Lo» : J J) a J 

. « L^J I JU-Laj j I 4_Ljjla ^J^j 4^>-jJ i JujG Lai (j^J (jf JLi ^La 

JjlIj .^jLo-skJI Jui> j j mi aj I ^jjj i^t nj ^Jj t Lk Jlj>.j ^jL^^JI tjjjju V 

^ jJl ^ n iltt t ) Jjj^ « 4_3 j-jl>3 » 4<t.K J^>3 Vjlj 4»cJ^ Jl 0 ,C« <^l 

jlj^xl» :4J»L ^<d»Jl l^jla jlj ju>o L ;<Uj 

Qj) <ij 1 ^ij 4^>Uil ^k^ajj t «4 » mUU ^jlSUI L> ix»j 

fj\r> :^Jj-^ ^jj^j^T u_sLiIi>t La-£ i((4_L^aJjtil LI 10 nil ^nt i jJj^-La 



tftdsdlto 



j-jJuJI 4^1 _} « Laic » Lg-ijQ ujj ^yjJI ((CjI gl y\y> Jl <ji ^JjJ! a< 

4^Jj_i _ Natural Theology 0 tj JaJI cjj^MJI ^ck. M!u^ <oJl>^ >^ 
< U Mil (jy^>" ^cLtll ^j^s j-p «j jjL^ _ 4_cgJV! 4_1_i uAI ^LtTol 4 tj iUJI 

fills tt ±Ujd 

^.olr j j r M JjudI <>c. 4jj-£.1-^> (j-o- <>> 4jV ^LJI 4_J] 

L;r A L^_j I ^juuajj OSJ^ Ur^^ «^UI Jlj» ^yJj SjLJlVI J_aLj>J 1 o Lu i4_3_}LuaJJ 

1 ^ jlr Sjia^ Determinism 4 j^q : -»JL ^jl .Ml ^ 

.Probabilism 

(jr iJj,r»&"tl ^L>o^L^ :^ Ull c _ r aujJLl]l j-j will 4_ljq_l£ ^ If j^>J Mj-^ i>> <fj 
^JJ t 4 .j qJjlII Sj^-jJI j >^ r ^ ^ U.,1! ^Jll 4_i ^Mill ^jJI 

JLjJ u,t j — o I IjLJk^ — jA^AjlJ! j»J_aj ^5 3 Ju J — >J| ^o-<Jbl n ll ^^LtJ 4jJ)J_j ^ JlII 
^ ^,j_Jl L4] 4_L4_tTi^lj cdjlnitl Jj^^/Ij (j^UlIL^ Ll cia-all jAju£ _ 4_>ljJjl 
JLsc^j ^ ^>ulj_a]|j oLal miI^VI 4-j 0 ft! ^jX. J^j V 4 j q & I LljvjJ^-ljJI 
4 j < A) jJjbL^J juoILfaul JLdls _ 4_ijIj 3j-j» 4j1jJlU Ljj _ dJJli j-a a t4_uLj^ ^laJI ^jltJl 
j^j_jLa_jo (JLq-A^I Ijuk ^(.^t il JlJaj Jju>. c_jJj— 3 Cj^J (jr*-^ LjL-ua_SJI ^JlA 

cdJi ^yk. *Ll>j ^L^jJjaJLJ LaI jlxI (j^j u±>j£ lt^-) l^ 1 ^ j^' 4_JjfcSM 

a- "i \ V 1 4 ijjJ^aj ^^^-ic 5j-jL^>Jl djub ?t-L<u ( ] >> SL«_II (j-o ^jl ^ 

jjl ^ ^i.jJI ^^k.) ^j—^l ^Li Lai mi 1 ,^l <:>n. L^jI ij-^X u * j jUII 

i( ( jj; -L t ; ,.-tJl Q^-oJI ^ i,^!^ jL>ol LlLi >L jjk Jj-^->JI (jy-Jj 

jlS^Vl uLul.-v j^Jfi. oLial m. I^Vl ^1 jLj ^Vl Ijla ^Ls Jjla LLajj ^^L^j 
•"ctSD^* 6^3 4 -^ 1 6^ l^- 4 J^^ ^- t -°^ (jii 4 Lul^ Jlj Lo fu-aLUtj 




« j_jJ_J » ^ « ( juj^£Llj^j^-£')> ^1 o i »iLj clu^. "t .a 1 ^.^^i <.«^1 ^JSLjJI JL^t_<a 

c-^^JI uJlj ^Leibniz 3. «^>j^^ 
. ^JjlJJ 3^_j_<j_4 ciil <i < i.^ Lc-jI^ 1 $ 4 k ♦ a Jlj Lo juil^s 3 Jl_c ^ <i.U,„I 1 g g < ^ 11 

. > * ^ \ A^" " j-u L« pytaW 
3^^!l1I j-i*r»c ^ UU jGL>«J1 alt JP-±->l ct-^' dJa^jJU J»-al^j ol 



^jL*JI 1 jl-^J L7 _<-j1 , nVl jLL>Vl ^. '< < ^ ^ 5 i-tijjJLl ciut> j£s 4_j Mil ^aJI 
^£-a Jj^ Mil ^yja 1 j mi .uj Ij^j >_ ( tJ «Lii jl_£|11 ^0 ^jl_£ /j}^ j <ifl 

•.^^ jujl_>JI ^ *fl,l ^.UJl Ijla Lt>l jCL>-I ,^111 JUL I ciJL^ jJjJj .«djjLSoj)i 

^SLAJl ^Lal aJLse-^a jL» 1 "1— t 1 i^lj 3 j mi"^1^ <_-(-j^ a: llij ^4 j r.j) <iojJLl 

^^iJI ^.jijljlbjl ^ j ,n a H U < ill ^_iLL=> <JL>! j Cj 1 J 1 ^ j *v I ijr 2u'j—A^\ o-jJLl 

^jSLj flls t cl i^il-v ^jV-iJ?e_i-i-u-a 4 _u. <J l» J \ 3j^jJ1 7-^_i-o ^ mm uj_x3 J£^ ^jl^ J_3J 
Jj^JLa t 4 j se .j_L(i <ill Lc^Js ^^^jCul M^jJl ^JjlJI 0 ' > ^- l >-* "^-u-U 

tcr xb^ill L jlc Lai LI Jl ^ i>*i <<L ^^ 4 j^Jalll eiUj 

1 inTtj . J^ ^>-<-uj m^JI ^-jI^^JI ^- Lq_>- a j 4JJI 3j1;Lj ^^SLa^o 

Lq_3 4 4_j j 1 u 1 1 ^ Jj g.^ uu J^ 4-^-t^p ^jLijI ^jl^oVL) ^ j 1 (SJ 1 IiSLa j ♦ 4j < jlVl 

i h j 1 u 4j_a < u-l 1 ^JLtJl ^jLa i 4_jj^£U 1 (^joi-la 1 3-IJ 1 j> j-A £_ t ^>3 iS^^ 4_L! 1 

.^^^.ii JU 4 31UU 4^-l3_>J 1 LU 



^jJl ^jil^J I aJUfc 4ji^! jILo jj_a^M CjjLlu 4_j£LuLSLJ,I (JjLcuJLI J^Jl>- 
CjI^JI jIjlj^Ij (j^j. Mill J^j*. L^MJal ^ ^I^SJI ^jljjjJa t Jj 3 * a Ju>. 

L^J jL^ _ L*^*-^ ^>LaJ! ia-i-uj? L^j_£ ^SLa^j _ LSLulfLJU 4Ja.A Jj > a 
^^Jl cijUI ( Tr <mV1 t ^Lj3 j nil ^ ^ jJ^Vl £^j-3JI jj U"i 

1 g 3 i A W\ L<t < Us I J_t "t *C ^jILlI 4 Q r <iL>Ji l^LlJ L^ljJl 1 (Jjul £_« J^l J-JJ V 

^iajt j £ t «L_xj 1 j_iii_C a Ji_p ^li 4 _l <a j_J 1 LuL_lj>. L;r JS ajufel n,u L_a 4jr ic 

^L_ul£_aj J13j I iLJfcj j4__Jil3_^J( 3 4_oUI J^Ji diL^_^. ^ CjLjI j U<>>VI 
JLjjc^o (j; jJU 4_Lsjio Cj I j_i u J o r Lt j3 liLuK j.U <jrtj1 /ya 3_}L_3Ji__i_u*^1 

^1 > L&jjlajj 3L_l_>JI 3lAj j^l^Jsb j j ...u 3"i ^jjC j_x_jlj >Jl <-(->■ 1 cLj^w jj 3_iaJ I 

Ijujj 4\j^_ol£_JLI j_uLa_ll jLaiiJ <j^> J ^? > Jjn" rnlL) j j m f 1 4JLa-" ( , „\ JjJju 

. I <Jr L^Li-o^j Hvolulionary biology 4_ijjU"(!l Lo-^J^^I ^yu^j 

j iKjll ^ g '< U _^w^_Jt_4 LjOJLuC 4__loL>* 3jj_uoj 4__3_j_3__>J I jj-4> CaJ .oXl 

. Ju^-o cl j J jl ^ya 4_Ac_ j La <J La 3^ 3ju Jul ^j^j-dJ 
jjl^ 1 t< n ir^^Jl (^jlc 4 j Lj a ^^LJI J^" ^ 4 j < ,iL-u^l Ll^jl_*_a ^jl ^Ijjlj 

. . 4J3^jl_xJJ Ln_al ^ L_uL_ul LlI ^Jl3_J 4_uLua ji ^Ji^! ^j^^j ,jl ^ILj>»_j Cj J_rv| ^JL*Jl 

4^ ji . jjVi j^ai 

3^^^!! J>«-IL» s-lj— ^ 4 ^*^U1 Lrr Li (^Ju a < 3 ,^-)lt^^>ULl 
^j^L 31 ^L>^ uJUL) 5I 4Uj ■ m,i II ^aL>J,L) 3! ^j-^Jl frLto-c:! ^ La>j-»j 

^ 4J^v>U1 ;^Js jl^ t 4_LoUH 3jjlI1 j i^C j£> . JL^JilJI 4JJLJI 4!LjJlj»JI 

1 (j 3 lUl ^yll! 4_ : U5^J| Cil 4 j <} < '1 II a . 4_ij. aeJLlI jj_3 j> — jJbl ^ UH ^>J 3") 



4S 



dlli Mj Li ^jJj-l^JI CjVL^_xj ^ ^^-Jl 4 <i*l fl CjLjjAiJI jl ^4 jU-tU 
4Jjlo V 3 Ju JL^v di\ JlaUJL 4j3b_£Lj j-j tlu La Ij-ll^ 4_oj^JI ^jJUJi j^a L^fl> j. j £ j 

, JjjL>JI J) u^>< ^ VI L_<J^JJe2JLj L4I 
Lo oj. l 1^ 4 jl£ <>j_*jIjj « jjljJL>.)> 4^ La jj (Jj^JI C£^*i ' j->- 1 j -i-LJUUJ 
<JjX>^J lp ->JL£ ^4 t j ilrtfl Lgj doal_B <__>jL>u 4 "iln ->»^La j^a I j-tSLoj 

. 4-ua£JI j_a1^IoJ| j^a j j jr j 4jjjl1JI J->a! jX a 4_uL£j_JI CjljLae-ojVlj 

1£Ljj-«i (jru cjLI j_pJI ^1 ^jI ^ j jj5v II JjLilII jL£ Lt^aJjjJ I JL?e_« 

^ m xxij-lLJI c < <3->Jl OjJuv t^J^L-i n)\ IjUfc jys 4_>j^>a 4_ujJu>JIj 4_jJL.<a .Jo-H 

jLox.V 4 n (i ; ILi JL>JI liU'jSj ( « La_L_})> ^J^j <3d>^ Cryj^' JLlojI 4_?t_jij 

. . .«jIjL£Ij^»j ((^j^vLVL^wj «^ljbb» j3^>- lL)^1 j j I j 4_uL£^_JI j^)_j>JI 
^jJLa-iiJI S^JI < a 1 Ju^>o /ys ^ m < njIu.u-iLJl c_ci>Jl ^yS JLjJlx LaX. ti Luft> L 
(jl . JLlL>J! jL_aJeJl Julj tfjLa-c! 3jl_cj JLaL>»JI ^Ij-J-I 4., t-j~ u CjL1^j_>JI j^a 
J-^-jJ Lul «CjI Ju^LiJLl ^^J_C )) u <w«j La JL^a ^ JlII ^jJLlJI /ys 1 j j j *\ 

Sjj^j j o 1 >iTi L^jI V] uUj < njJI juuaukil I jLlju jJUl ^JoLojlII j^a->J Ij 
j jr ^^wjJjjJu^I jLptj^l I JL^J jl_^ JuLJj t 4_pe_uai_aJJ ^Lu-ajV1 JUb 
4_tjuljJ 4_i_guLjj^1 LLua-SJl ^j±» I ^j-C 4_)L>.yi_3 tLijfc.jJj_uJl ,JL?c_d (jr B 3 J_j_^jv 
(Jl>- t Ijj 4_tiu>J! SjJlaJL Lr*- nu" i^JLa ^^^l^- jUj 4_l>J! 4_j_u2uLjJLI CjLoI^U! 
4(j^j_cl Jl_jV! — a— ILaI ^jjj J-^j) ' — ^3 U Tb I o j £ L-uoj-i-aJ^j t j^£JI 

^(l^J * J jktl CrSH>^^f ^1 -<u.^l BjJ_>) c^Ijl&VIj iUU -^JIjj (Creationists 

<■ < ■ .iLLa «l j-A LajJ 4_^^^>J1 j SjUll VI 4_i (juuJ (j^-JI ^J^-^ ^ 1 " ^L-^ 
. Ll^jJjjjII ^ Jl2j JLcb (ji^ - (jy^lj - 4J$LJ j t4_jjLjjM(ill ^ ^JjlJJ 

(jj-dJI 4_jl_^j ^^l^ ((OL-mj)) 5JL>. _ j<JLa£" _ L^jJ_o_liJI Ctlla LlU jJ 4jfcjjjj 



j j : t j qIZ cJs>!1 LiUj ^ sL^JI pile VI 4> J^ ^Lilljj^ ^LJI 
mi "<IJ 4 I,, ,i t!Li I t j >, ir> J * alb <jL£ 1 jlaj i< < UH 4^Xq_o ^jJI 1 _l a ULa 

SjuLaJ I CjIj CjIjLlIILj Lajjju 4 ak* a (J" 1 -*-^ CjLjJJI ^1*J _a, ^ t Lj->-jJ jj < naJlj 
duL^ clll Jul 4l^iljJi 0' JL^>1' O-*-* t^tj jViTI ^Jjbil 4 > mmIL Lat .4_a^.}L*J1 
4_lII (Jo-ojj La fj><^-*} ^jpejL^ .Cjj-AMJI ^cJLl 4_aJu>J ( rtUjj jl 4jIj^£ (jjjjLaJ 
< 4iSL5a t4 jalr SjLaX 4_t]Lc 4 a j> li CjVUJLI cdij <ya Oj-^J^' 

.udljbT 4_j La y<t* ^ *fsl*Jl SLluifl IjuJuk 

4j1 $'t\\ ^LlLI u ^ i n>ll ^1 j nil l^-j 'ilSLJLl jLj 1a 1 o! 

oLSj *4±aLkJI 3jUI ^ JL^> ' *h ^ ^ 4 j ,Xt",U cjLSL^JI ^ 

(;Lj_a-4^J1 £jy\ jj3 ^1 1 $~ a^j < Lj->-ji j j i II 4_JL^I dl! j c_<-jj_1j 0' 1 j iiU ia 
I JLA Jji_jv La_a 1 1 j .-w^Jj j Ml 4_jJa Cjj^Lxj ^ jJI C^jJI ^Ljj J (ill J 

4_j_T^I Joj-S l«i ^ ^ * 4 (<JjV J (i tl j-Lajl) »1 ii iU ^JLjliO ^ j. C ^jl^jJI 
jJSJ jj^-^ • • ♦ 4_ljI j) tJI (Jj_»_S Qj^ <ftuJi (JJ^' <Jr^ <^J^ t4_LjLi "kJIj 

5juJ i7u j j CjI ^ -wj kili^Lj ^ ,-i_L<a-> 0^-*l Qjj— '^j-*-! I < n if a JLju 

(-illlA i(J\j±jl\\ ij7 ju^s] ^ cl£> .^jJjlII LljwjJ J-ljJI ^<>>J <Jj^>- c_a^LlL>.VI 
jrUAjjj 4_JbLdJI ^1 j old-J «L)^? i^LlJI BjsjI Ji ^ jL*_u-ojI 

^LtJl cjLaj_S^a Lj_>.jJj_j-iil oW J-^"V^ c_tjL>Jl ^ i^^I ^2 3 I^Lj^-J-aJI 
*4 a^ a c_ul j_>- l^ir L-illitj ' ^ ^l) J ^ LlfllSLa 4-Lt >o ^^Jl w ^ j^^-tl 

ji^j 4., ^ ^J'j-A OV Lg_j_3j .431 JU ^jL^JI ^JjJI 4_uj_^5 4_j*_La J 1 ,<.<jj La-a 
- J- 4 ^^ 4jL^j _ CjS-^ 4-j1j Uta ^lox -j^ Lj-^J-^ 1 air Lj_>.^]j_j_JI j j "< 

4j_cLjjud SjLcI o^-*»-^1 Cy* ((fi ^l^ f<u^ ^cJLc L^^J^j-jJI : ^jlj^-uil oi 
4-la-qtJI 3 uS^al^. _ g. L ua-^J I j j<? 11^ _ Lj_>. jJ I J-A)) ^^^/l : {j& la->> 
4_)l_r^!!VU a ((Sp\aUJI ^1 LaL*J jJiLua Lljv jJ jj J1 ^aJLl J_4»» 4_uLjJ1 



John Jj^-" >^^' c^! 1 '-'^ <>j JtJ^-JI 

.^cIa^ t^ji^s l^LAj l_sIj^!>U olcj p ^AV) «Moorr 

oLjiaj JMj^J^ i^j-pJ,! J_£l in oil J>L>. ^jJlIS L;r Li SjJloII _ A 

pU*S L_jv jJjj JLi al^ _" r VI JaLaJt ^l^JI c-tit j ^-jjLjtll t>Jub frLli 

<LL^ L^jJj ijLSLa jLa^j Sj^JLJt^ >^ ^! i)^ ur-^' *^3^H^' j^-j! 

(*) 

.(jis^Vl ^1 ^-il ^jJI Big Bang 

L7 lJl 0 ..ii»Vl a f-^ 1 -^ ^ l^^' "Ronald Munson j . J « 

\ £ J>Ua 1 fek .,>>f jl i^Li^Jt jMiaL^^l ^j^j 4j.,,~.ii.-v ^j;L^ I : Andromeda Iju»^jl1i (*J 



?piAJIL> 



4^ul j jjl JLe_a - 3L_>J1 ^Jwjp L ^A\ 3jUj-aJI j-ifcl^laJI ,j\ ^^-3^ t4_u u-uj 

^yllll Lg-iq-t "i 1 1 JLa 1 jJuu-uV _ 1 i^j m'v J_^a ^X-jJL _ 4_>JLl<o 4_jrv j_ijJ I 
Lr lc 4-uUI CiIjLlHI 4^^_>. L^lilLal 3 tj-yljjjjl 3^.9 I4J 

J£J CliLLa-pJLl <j^a J_Jl9 _>JlC ^Ic CjIjlaLA^ J^a 4 Laj u 1 „a Lgjl J^a ^iijJI 

jl t^a Tejl Jjl 4j ^_aJ 4_t_(_u f 1 L Lai Cj I j LlTlJ I 4_^^jv OJUj hl\ cCLLjjJo Lfrua 
4_j_>. 3-l_J^ ( j^lj_o^I JjLa^>> ^ «>>"i 3j ^ju£> I L_i£^ ^3 Jljv 3L_>J I Js a 

7rj i^ijl ^oj^l i-^j^ ^jLi»- L 3^-: 1 ^"^ L>JLud ji ^SLj ji ^j?tj 4 j ->J1 SjiLLI 
£jLV ^3-^9 3LpcU _ jVl ^L^w _ J^jj V LLajL<j Lajl^._5 ^jVl 

^jJI Ll>.jJj j j 11 ^k. 4_jILlH 4 n Lr iiJ lju>Jj I flj 1 n m ^jl ^ 

Lqjl ((^ylre^a)! ^slc 4_jLj Lljw j j j ! I t ^ ^jl Lg.j) j ell j> ^j^a j 

<>i--wl J^-CJ 4jl jUt 4 jjlj t&lj^j^H^ L3jJ_loU 4_i_ l .rj_lJ L j Ji 4_i 1 ^ 5j 

4^L^_^^jjj-oJ1 ^j^jl ^Jiil 1 ^c.l <>> VI (^SLa-J V 4_j_U2_3l111 LLj l£U I 3l_i_>J I 
^liLLiiJ. 1 r 'ijJlj 4 1 j 1 U 1 1 ^cJLc J__ya I jmTi^ lt jJUj> ^yi^ 3 ^^Li 3 

^Li ^a, jJj^) 3L_>Jl ^cic ^1 3LpJI 4__ tJ l jju 4 ojj 0 4 l.i^> L4J CLlu-u-J g Lj^ j j H 

jl 1 "1 f 1 j^_u La LiJ 1 i A u-Aa ,j^l3 ♦ ♦ I j) 1 uJ c I ^-jjj Lj_j>- aJ I L _p^a « LJbe_4 » 

^^JjlJI (J-j-"' OjI^ L^jI -i^>J« 0' u r*^ La_£ ^L t U L>-J>_ayw VllLa ^L^-iiJl 

<(4_JLL£.» L^Lt^J V 4_iitJjLJl 4_ajJL>JI o'jl^i :^sJL»Jl <JLiLa^La > 1 < <il ^1 

^L^p-j-dJI L^jLa ^yjJl 4JLaa111 iZjLc LLa^JI L JlC ^J^-xIlj ^JjlII ^jLi J^j .a. 1 1 Jm_> 



4* 



Sjljwj 4_£j^x jL-saj| jj-^a il »tl (JjIjI^ ^uLJI (j^JaJI jS-l jl <_ 7 -3 

Ij-Aj .. (((j-ajLfcJiJI ^»JL-C)) ^yJI L^_Cjjjj OjJjS c\ i "nVl 

l£LuL£ a^a, 4 JLal^>Jl LSjj-f^ : L$£.Jj3 (j-U ^a (jP-Ji 4^Lj-tilll ^jJjlII j j U m 

<4_i£JLaI! j till (j^. ilLufeL) Lbj-j_cj 4 j mi jUii aj^ 1 ij 4 j i i m ilij i^SJI 

_ Liajl (3jU n Ij-Aj . . .(Lj^ljX.^jU^jVi jLt_JI ^^L- Lajj_L3j Ljjv^J^o^JI^ 
(J7 JL. (J-pe-Iu-al! £>-*J . . . 3juJL*JI V^c^jJn SLpJI ^^ic ^^JLl _ 4j>.jJl) Uujj 

.S^-lvVI jrtJu Mill ^I^Vi *LjI <^ ^jjtlojj J^j t >- jL >-^ 

^1 j <i j< 11j ^L^All (jiA 4jLxI/) ^Ic Lx>.jJ^_ljJ! ^ji t^jLj 

Jjjj V ^oiiZ. 4_jL> l_2j_I*j <j| <<f n'lVl 4jJ Jj t 1 o r a ^Lj 1 ^ j j ^ <j-ojJ 4_i£Ll a 

rclftJl £^ Jll JLTtTu ^jl JUV I jjJL<La <j njA2ft tiiJj £-*J * 1 t a I 4-J^ Out t nl 
^jLtJIj 1— i-Jw jJj_J_JI (jrU 4— ^^-Tl-l"i a ^a^L_o ^aJ_t_ll (jpU (J^ ^ ^— * ^^-^^Xl 
^^-u-LJiVl C-lj >. ( j^o I — jl Jj ic_-<_i-u — r^j ^1 — $-Ltl 3- /y 3 0- 4 ^ >-Vl 



^JLjJI ^ J-a-»H vX?- 5 ^ J ^ J ^ ^J-^ Lr^ j i j *tl ^\ t jjL-'vlj V 



TpJaJlto 



1 i iii ^ (j^-3j^_*_U »1 gJU-H (J£ ^ru 4 "i mi La jJfc 1 jufcj tjffl 2 stU jJuua-o^ 

ci^LU-^lj ojLatUI Lub cjIj! <g" >VI 05^ c*l*^ -^>^ J£J 

.(^u^aLiJl J<r>nll 

^JjLu 4_fljjJ^ ^3 ^>JJLl! JL>-j <3 .' *'J *LnUll a c-^l^ll 

4_> p J . 11 ill c-^-l^JI /j-a <j| (jjilibJ Lo ^jj-uojJLoj jl titjujl jJL) ^ tj jtnll ^oJLaJI 

tj-*iJI ^aL^o <-^j-il l£jT' 1 u a 3^ ^oJLc -i^-j ^juoljUJal^ 'lW-^ Ui- 5 0^ 
a^^l^jII (j-u£Lc: ^hAj - Objectivity 4_^UJI !jl^o» 4 "mo , «" <j£^ Lo ^t> ljufcj 
tjru |jl_JLI lju* o^i>-^ 36 "° ♦(cJLUI aJi >^l) Subjectivity 

L^l_3 ^j-oaJ Q^SJI <j| (j "< n J ^JjlJI JLj>-j (j ) 4_uLjJ t 4 n "i 1 1 a 

Lfcjlj^j c_^5t_3 1 CjIjLulJwVI L^L-aJL^o a (± j Tl JjL-u^I _ 1 #K 
L^jj-j?cJ (jl 1 JU >»J tCjIj j i (i rtl jt ^1 2 jj^a JLj?c "i uU Lo Jj$ n "*J 

^J^j .^^-iljJIj cLJUlII ^rOlusa-aJI j_^_>l) 4,„iLlr< ^JjL-u^jj ^j^Lrvlj 

jj^ I Lo>£ 4 1 ^."l ~T Cj^LoJL>.l MyJ) J~l «* I JU^JLtxtX ! Ju4> -Lj-^Lj 

^1 4_L-^r rJ jIjuCLl^VI (j? Lq£ ^llJl Sj-L*!! dtl ^ i nil mJJL^I CjLJl^JI 

^c_^_Lo (jr\_i ^j^aJI ^-Al ^yA yJt, 4_Lo J (>> j-A Lo $ \n JlIc ^jLlu J 1 ii "i r 1 




v^llJLl U L*_J . ^ — : 4^j>lj jl ."^V L7 -*1*J1 ^lil o! 

^j-u-^LJkJI ^jjJa} I -^jjl ^ I ^ a *<A 1 4-jji » 4_^- io j i_j.IL>. I -ij-^t-o a\ 4 a j 7> ~>- di\ y>\ 
4JLL_JI ^jV^L^ J^L>. ^ 1 fljlr jf| n rod.,. ..t, I j j * j ^^SLI 3 ^Atlantis 

^_.L_uJ1 ^ nif ^-u^L^JI Lt- 5 ^ '-"lU^t J--^-*-!,! ;3_i_«J 

CjI jl o c Jljlj > »-i LlTu 3 j L _J I <?ju_ _}a_>.^ _GjL__j . j i~ t r 

I ^"lUn "it! jj_uaJL - oil J_~l£LJl ^l^ii^jLL^y^l ^Mill 

SjUJI <?ju_ J__~ _ji JjJjlII ^Us _ ^j-ij n.ill o>--' 4^LL__JI jL__T_M 
*L« 4__J_I > ! 4 5lUU 4_3__-__II Li>L_>j Lu.<^ La LJLL 4f <_UJ1 ^ l_$J ^5-^5 V 

SjLc^ t i_<-*_^o I La 4_jjJiilI a 1 La ^ j < u 4 <i I t, 1 4_j*u___J! _1>1 — fi\ 
( _ jt jlj_lLJ! L_jLitIL)VI _3_jJ_> si)-- JJ ^ ^ 4jjJ__-3 t 4jj___J (J^-sl ^^JuU-aj La 

3 : t_£_M__l Lylc <j>^ >--*l jljlj VI 1 *»» ^LJjlJI ^yiju 

^ k» ^ J( _> c_ra___.^_Jl^ ^ I fcJl Jrl J 4 _JL__J1 ___M_i*Jl 3 La 

4 J ! J ( 4_J_?fcJj_J 4jjI^ q "i , J J^-^-j cLq.lt P 

L^j j>^L_b ^1 f_$-L_Jj_. _£_UI fJUJI ^^jcv o^jL^ ^5 ^L- 1 U aSJI 

JU9 0^4»^L1 JLvj ^jl ^_LX_ui^ t^j^SLJl I JUfc ^jJ9 Cj^L>- La ^ 

^JLc Ja^^J j ..\ 7Tt ■» j idJJii ^jJ] 4j3LuoVL t^->l VI . 4_»_u_LJI ^aJLc 1 <>>j I ^j_L*_i 

cLLs^l y ^L^lJI I jut k 4^^UI^ rl»jVl 4_£^ JL^ ^3 j >1 j fl 

.^JjlII L 3^ aJ ^J^*" ^ 1 4J) ^_<j_4-uj 



JL^^ ♦CJOjfc^UI^ ^tjjjjl La 4Jua *w-<-«— i^g> I 4 i ni <? llj ^JjlII Jj^ f>ll ^jl 

j_(_uLll'l o>^' ^ ^* q 4 <i i n^LoJI^ cLoJl«JI (j^j , J dJUj 

J<^> flJI lJu ^ tljLJvl^ L^£^ LL=>1 tlj 4 A ,,iUMj fLL*JI Jli dllli ^j- mi r 

William Whewell duL^ -.^^iwl jLfT$ A »>>ji 4 n ,,iMJa 

I^Jj-^kj ^ »l <i\r I ^Ijlj (j^-iJJ.^ ^V|_a _L-t_) ^L^v ^ .William Herschcl 
. Hans Dricsch ((^^ijjJ 3jLfc»j Ernst Mach (^La c^ujjj » ^-L^ ,4i_coLiJ1 



?piaJILo 



^3_j_^_i La I Jl^>3 <( jjl a skJI ,.,.,1 Jl_l^LULj ^JUlII ^J aVl 4 

<^__*_a-_i 1 1 a-^-Lu Jj>.l juJJ j JL>JLLa o\ JLC L»j a Lai . . 4 a i JLaJI ^>__. 
J-a-J-jl ^Jol CjLij laLftij (j-_-__<^_M ,jl |j 5 j— J u ^ -j & 1 a 1 tj 1 

LaJ I ^ / 1 ^> > La o_a> L__j V I o Ju4 ! «3 ,j I ^g-ge-juo J f ^y-c-LtJ I J.2 ,*>J I ^.Js 

z 1 — cJL*J I 1 g j ^J_La_iJb I _i!U j ^ i 5 _t — i oLflJ 1 S^j I J ^--ii 4\_jj__L_J 1 

^Q-j-4>mi ^^aj 4___Jj_U 4 A.t-x^A-jJ 1 <j_a ^__u JjuL__iI Lo-Llj t 4__j JL>J I J ^J-jlJI 

(^jjj ^ o i j o_j_>. j_i_J 1 LaL___j! ^^Jl 4_j_l_,L___,V1 

^j^a uaid!! ^-Jt Uj_a_C ^L-uJl ^ < o-ljijJI ^Igf, JLc_a ^JjlJI 4_<-_jj}__} J-±*i ^-fD j 

t4_L_<d*JI ^-j-aLHI j cjLjJajJI 1 ^ jl r o-al___ L7 lH ^^li^VI __J_c &j <M1 ^ 
-f g Lag The Logic of justification j___JI jJaJLa » ^*=r Sa ^ItJL j 1 1 1j 

J^_a _--tJI 4-j aj -uu a 4 ^.Luln-II . ,1^ <; f 1 1 !_i_^Jj ^ulJLjJI Jo_____JI ^____»!^ j,„-i < <i "ill 
Lx_aj| 4J t4j3_i_Jl CjL_.jI jJLI^ 4 j iLa-LlI CjL___JL_UI ^Ij^ jl.j_,nWl : Lt^U^t 

j^a 4_j Jl__j La Jjl ^j^jj-i-j La I j j-iL-C ^jJLtJI cLa-tn^La I ^_C.jJI ^-lcj 
_ ^-La Jjl V] 0 L-_tJ I £-g-U ^--A Lo jJl-oj oL^-l-v^j d» 1 u jj _i_cl_j_9 

3jLjl3 I ttLa-LtJI 4 1 1 qj Jjl ^-jLl-J La J_)J_>o ^^"< ^ a ^ p »-j _ j-UJ Lo__i_3 

c_jjJL_oVl ^-La J__^ jLlit_J Lc_)lj i^La-lAl _> I 4 a t .i^L-Jl ^-_L___j g.1 alt II ^-laj _/ 

t __xjj_9 a ^-Tl-v- I^L____j JlLo ^aJ-ftJI 4,<? . JLaJ 4 Lsl-Lu j_a__Tl CLulii La-i^J * 
(f ^cJL*JI 4 n r -J-3» ^ a. , nj La ^e-j I .cUjlI 4__5c-_l1_^ .^JjlLI Lnj^xuI ^L^^-uaJI jLiejl 



SS 



CjLjjSU-^ 1 j j o <tvl 4_j_j>- j j i 1 1 ^jIaJI £-jkLl <-f It J_3 ^jl j in It 4 <a mi^LoJ! 

. ^J-*J1 4 a loLaI 

5 j i « Ifrl 1 jj U ~i /ya ^l^j I 4 ^ trt ^1 j-A 4__jJI ji jJll lLs! I lubj 

-Jail 

<j^a ^ j-T>X C-S^UiJjUt CjJL>-| JU3 ^ U ^ Lu>. J-lj-J i 1 \ 4 j < ^ ui (J^olSu ^jl 

i JuJl_>J I £-ciajJI I Job £-aj <^JjlJ! 4 n < u \*i jjictJ (jr 3 j_lLx>. j3I 4J tjL£ ^JjJI 
^bJI (J^yLJI J_oja Lji> ul\ mi £jJo^s 4 jU o (II CjLjLbljJi^Vl 4_p*^Lu» C f ^- w ro I 
3jj mi <U ^xlLxb <jL£ I JLjlj ^IaJI 4 < n^LU lJ&JL^ 4lj_4-Al \*H Ji fl 1 M Ji 

<jf Vjl Liu 1 *J9 tCjLul tiiWI^ ^-LlJI ^jrj_J 4 L/^oL^ J^JLj^ ^_ uoj LLaj I jl 

^e^v ^<^>y> 4_lLDLiJl ^c-ufeLall ^ j j !t £ ^yJJ tiUj ^^1—3 iolut 

^.Ljj — j — aJ\ ijyi ijl ^yJj 4^ — jJ_j !j\ u n^j '<jj-ll — Jui> J^-ljL_ HJl 

oj ^(^l^L^)) :jj^m.H 4_>L^ CP. Somw « ^i^*) jju-o! ^ ^o^ ^Lc ^ 

^UjlII ^LiLo ^3-«flJ (jl <l>^*f t ijj—uaJI <j t 4-Lal > <i ,u ^jIo^Us! 4_j_1_>J1 kilij <— iLl£ 

t^j-»-.i^ jjtj ^^Ic L^jJI jLiil iCjLjL^jVlj (jrtj 3^stAJ1 ^jj .4l^L 

j^JJ ^b^-j-oJl ^j^a i^Jij-f j-<J-^ wL^-^-J V 4-Ial 1 u j 1 3 4.LL2 jv_j-C ^jjt-oJL (jr j4> 




SLjjJI ^^LlJ d j , „)\Li eJlilit_J j-aVl c jSJ j t jrjJL>JH }L£ (J^-l 5J)-JtJI jl J->. ^ii- 
. CjLuL-ujVL <JLoJl S^aii^ Lcj^ii <v < <alu (jylll 

^Lc E.M. Carr «jL£» olul ■ <■ V^L j^lLlAU ^La LajJL^. :J!JLLij 

1 ^ Lu jljv j 4 «^ji£.)) JL VLjj>.I pLft f <il Loj ^cjjLjJI (j-u 4jjULa_> \ 

i a Lu l^r jJi ^2 3juj-jH1 LI i ^ nil 4 il£ ji^t i j ^jjLjJI ^Lalufcl <j\ _ ) 
^tjjllll - T . 1 ljj j j Ji 1 ? a 1 tj V ^tJjluJI jjl _ Y , 4_J ^.^-JuJ 1 LI ir\ rtTL ^aJLJI 
Sjj^juaJL ^-jjLlJl _ 1 . Jo I in t kVI ^Ir, SjJLaJI 1 j**- <<u V _ ^a_L*_JI t_3^1_jcj _ 
LI i>i q (JjLuj t^aJUJI t—S^Lse-j t^tjjLljl _ 0 . {jr c j-iio j-a ^a-Ltil 1 .a'f j; '<_yjlj 

.J^Vlj, ^jJ! 

VI <U V DjJij La <j! j_<fc 4jI U~*.>Lo ^ «jL£» tjrt^l (^jJI j-aV|j 

I j ^> jJj_j_jl!L L ys^j-JiJ\ (jtti -*.\ ^jlc g-l-jj J IL) ?tJjLl!l 4_jjl a .-a JUlC 
^tJjLlJl (jys ^ p kj V 1 j V j 1 J^J-jJi ^ya *L>. La ^jL£ (jlj t ( 4_uLjJo 1 

^Ir, 1 *M jU M 4jjjlaUl 1 j >J-lj) -j-jJl ^Ir, j In m 1 t j g Lg_j! jl 4 ^JjJIj 

_ JHU Jj i * o ^ir. - Y jujJI ^ jjj La <jLa iciJUli 3j>Lcj i^jjLUI 

i— ljlTuj 4 mfl i « jlji )> 4_alj-j-cL ^cjjLjJI (jjlc. ^jljv LaLaJ (3^° 'J ^ 
(j^J Jj-^LdJl Ju>JI ^jLa t^JjJ I ^LLiij 1 j jjjj jitl jL>J1 Jj^se^j 4jJ Jj-dJ 

<3Lia->.j L^ j £ c_ i j-i-u-Ij La I ^ j CjLuI m>Vlj ^aJUJI « 3 j A ->J \ » ^jl 

V ^x^JU t (2>^-Jj ^jLujI ^jj^-5t_j ^L-u-syi j <^,it II ^jJiiaj » I a 1 aJ I 

ij^L^jj 1 <>>jl djLul i miVLj ^jjU^i Mit.La t^_sLl^l ^Ir, J_al£j*L ^_3_j 

^^SJJI IjLAj IciJjl ( nil ^al£.j Mijfl jj)U"rll J 1 U*i 1 1 LjvjJj-jjJI *J^* 

^ jJI ^LuL^VL jJ Ll <>a oLL^ ^ <i 

jjL_flil ^J L jJ o CjLj (>>LjJI t_»l.t j 7i_l^jV ^..^ " jl I ^ JLJLJ JjJjJuIjU 

Ujj>. « u -JI L->- j II » ^a^S j I T< C I ^liLa (^gjjjj <>>ll <j-a-^ i(jL>- ^.t^^l 



Lp^J^juJI 



^UVI 4jjJ Jl Jj_i ijl ■» jVl ^ >_ < Vn-j (Jj? Ju^t ^JoJ mij 

,jl (jnC < ^ imCi (jylil diLul i n'lVl l-jLj^ Ji I ^flt\i I j-A^ i^l ill Jpl n >■ 

^j-Hju Cj!j_jJuJ 4_j*l_jIj JLjj^VI ^uj 4_j! 4jL> 7}-t*1\ j 1 4-3 Jil i^>1Lj £_Jij cLi! 

i--)L-3s-*m^U 4_?r j " i ^jJjj jj^UMl (jl » SjLljlJ ^ <al*Jl ^.LaJLl ^^fc Ijufc^ . 4_-4jM-U 
Us IJlA^ ij^JLalll 4 j U C (jia ■ 1 1 1 1 J 4_ajl ugaJ I jj 1 £ >■ t^tj jTnfl 

3 1 4_jjLLi 4_i_bt.c (j-o^ i In 1 1 l_j LitJuVl ,3^3 * I JI-l->. 4_£^ju 4 unii OjL)'^ 

Jj^-iJjtll 4_>.l^_j LaJuLc Sjj-Lai*. Jl_*Iu1 t^xj 4_j_4JLjljM lIjI^ i^Li ( J-^_>JI ^jj 

CjI xLd Hi j OjljJL! u-jj) tiajj t 4_jjLJtii ji ,m "ill 3 ,4_-ijK ,,.11 4_al i^JI 

4_^uLj < >JI jjLi^l^ i LT ^l^->-Vi , <itl ^^-l Jj 3 1 4 j ♦ jgla 1 \ 4 m 1 1 1 ^jj^Jtj^ t 4_)^j>J I 

Oi- 5 0- 4 4 j >^j>_xa 4_aj^la_) J^LjJLl ojub k j_a ^1 4_>JL»_4 ^^-c-) V jl .. 4_j^j^Jlj| 
L<j_3 LiJJj t^yjx^Jj-x-JI JL>J.1 4_i-oLit_)3 4,-t-o, Utl Cjlj^tJJtL) 4-ji t "1 i uVI 



^— fl^, mij JUaJj i 4_aj L*J I 4_ar.^.j.U 4__j_4_uLl_4 JL^LIJL} 4_!>1 j lor LlojJ j. 

CjUjI^ 111 4 jlr U> j-^>J ^^Jl Jal j j OiLuj^l 3 J-aVi 4 , j 4 fl «w1 j_^o 
^j-^l—i- (JSLcTuj (TuJLj _ 4 o-j ro 1 o r 4_ j K t aJLi -WJU _ fl-JL^Jl 1 Jufcj * Jjl j 

4__i_u Li-uJ I j 03-^ 

LlLqLjlj 4_oj^L> jj] jl «, L^jl j , „\ 4JI j] ^jjj 4-jjl (^"i^y 1 3 4 jr.l «i "i "wV! 

_ ^ <ij it-Till ^i*JLs tLoLu ^j^LlLq 1 1 uxl \ * 4 >l VI ^rtjjU^ ^_iLL> ^LjJIj 

i4lbtJ 4_j-cic ^.Ic LoLcj Jl»Ti t_j _ 4_oLaJI 4-luLu all 4_xin ^^JLlj Lo 4j-oLitJj 

. 4 j^j xlaj 4.C.L3 

: jLa 4_c^4 4il^| ^1 Lulj uil JufcVl 4 il 4LLq L> u^JL^Jll ^ 
^-Juu (_£JU3 ^1 ^yJI )) j «5^_jLu tjyjz 4_lLc J^aj ^jt £)£LaJ Lo 4Jl_ti3 t4_ul i.Vq 



.((SL^jI^V 4^ji*l<_ul! 

4jLjjJq_)J ^oJUJl CjLjJLajti La ur\~) 1 _ 4_uj_>J I 4jIj^J! j 4jjj In" I 1 L_j_>- ^j^-i ,l?I 
jjij!) ^jusIj ^jj-aj ^-LdJI (3^** ^-*J1 3jJL3 ^J-a (j I jJj t^j Ml jj! 

Jj i<_ija}U^1 7\\\ ^jla 2U^jj 4-ujIjjlJ! I^jhf iAdma Sedgwick «t£l$^j_cu 
Creationists a^ycl ju^l (JL>JI» fjux ^rt'ma t^*-? JO ^* < 5, - JLA LLoLI ^ L7 1>~ 

^.^3 1 4-i rt-t <-u.l 1 (jou-ul (jisj^j 4jLj ^4i2.LZLsV 4jjj t-Vi 1 1 Lo- jJ^jjJI ^if Q^jjL*j 

^IjLjrTcM.L) Eugenics oV}L_u]l q^-u^j 4_£>^~ o^jLs (jj^_ji_*J! -j^_3JI ■ U . nljl 

f*J Td. 1 ^aJL>J,l Llj^jJj-u ^JLc 4_>. a a, (j^JaJl oLtLuL-u-a (jr Sj 1CjLLjj>J1 4_tuJLufc 

^ 5_j_^L^Jl ^_LdJI ^^xaj jLi ^rLt-) - La-j^ _ 

OjL£ 3j_la.M tiJUlj 4jJu1 n til ^ 4 j ( .>! j mil ^jLJJ a <jl Lq_^ 14 j <^>jU^q 

4jj-^oLt_a ^ixjuj Paul Feuerabend « jlL>I ^ a J^j» ^>j>o ^ *W • ^,Lc ^ 

jJ^Sl {jjfi~t t." ^cJLc j-J-ij ^JLaJI jjl ^_t*_u5 tciLtju j_ck>^_« _ _ all 

j-<u*J! > La r ujJua ^j^i .-i-^l-Oj t) Jl 1 Cjla^^ 4 i£> ^Jl^jZluj Lusol 4JtSLlj 4(jLLsj-oJI 

( >^itl >• #Li3^ 4 lj , ,ij 4__i_9 <j>^ (j-Ij i LflLc 1 * _ TO ^gj, mi Jl 

4 Mi<jj <jl Jjjst^j ^LlJI Jl i>i'^l ^jLt^jV! «n'n La J^-"^ Lq_5 . ,uitl jj^-ajj 

3j—2j a ^1 ^LjJuJI 4_jJ1 (Jjud^jj La ^v^Ju (j I « Ljj>- o-lSJl! I j ^JjJI 

jj^ft^a j j j S>J 4_t-uLuJI {^^a 4_4jLa_4 ^rt Ij Jlj La ( rt < n^L! IjLAj ...^j^a-jLaJ! 




LjI tofcjj I CjljL>ol J-*->* ! j ^ f j_A ^cJLaJI <jj ^jjL^)) 4_!^JLa 

3^LJI ^LUll LULL, e^L^I jjl^ ^^^Aj c-*-tl V ^1 

^Llj ^j^o (JSJ 4_s- LLc 4_j j_* I ^1 JL^-j <3d>^ 

JU-^JI ljub J£ ( , ,,,, (jr ul\ LLl^j! *LL>I ^Js Lo^I 

ftUJalllltlall 

f. Lr Jiii\ Ijla ^Jjt-a — ^jU" i ii j ^ jl _ ^jU" luj ^jJjuM <jl m*i Lo ij j\5C 

tu-flj tn'tt i ^-u3>j ^.tt^Jl 4_sl_Ajj ^". <Tm <jfj <4Jl]L-ujJ 

a ~°\ 4 Un m J< i j JIj Jj— SJl <>o ^yia^LllJIj 14 

Charles «JjJ JJjLl3» u ~ ^UlL JiJ L^JLq ^ I ..uj jISL M-a ( IjLi^j! 
7c_xo! j jiit 4J jjL^ ^ jJI « Lj_>-jJj_j_>JI ^lc oLj_^1_<-uI)> c_>Lh^ cJiJJ^a Lyeel 

^^L: Jj-dl» ^ 4_^L>JI 4jj^xj (((Jfl)) ^yJu JL-oia .((^jjjl J» j£la ^ 




. 4_a 1 u r \ ^jylc ^j-uLlII *±iJ5tjj 4_) (^^Lu jL£ U L-dLu t-Ji]Lie_xa ^Lu-ul 
w « j j La 1 1 <__)LitItjVt JjjjJo jx. i h&*i\\ 3j_aLLd j ...At 4_cii-o_) j^ixSLuJt 

jL_3 t ^3 _r 1 c ((^1)* <GL j_aL_j5cj jL_£ ^JlJ! La Mark «V» 1 «i 

j^jl — aJ| ^ j — (jjj j I ^ j it "J 1 ^j^LS- j_o jj^JlJI cl^IL-oi S^'s aJ < Cl. l T uj3 LLo 

j^ — j^-^-U u£ — j o- ^ J c 4 — ' J t4_jJ^yU Sjl i>> <a ^j! — j_cj I — ^LsLuj^ ^ jw-uci_*J 1 
L_4_} LfcjL^i L ^tJ\ 3^_UL) j <__>U*_liV! 4__x_^i j_<s « jjjl.*» -J 
*ju* (j j i La3 jl^- ^Jl j^oVl J-uoj LojLut^ cdJj A.R. Wallace k^^Mjb 

JrG^LJI j_« j-JL-S JJlC JJo J alfl t^A^lj < n j-ox. o^Xnj Lcj 1 .tin > V 1 ^ubj3Lj 
< Lajja^jj^ iA iJ7 ic ^Jj^>o } '" - . ' N 4_iJL>. u' - cJ^J JJ J - cJi-^-^ 

Lai i^jLfcjf ^jJl j^fc fUfej j i ii j-« cUi^-t <^Jl!I JJLtJl ljufc jl ->>->Jt 

j-A (^-i ' — ill I 5 ^^"r — « CjjJl-jud! jl 0 "i ^ 1 .» 1 1 ^ j'v d ill 

^Ua^Vi ds^jiu UajJi ^ a <juji ^ 3 jujl^l. ^jl^vi 

j-A ^__stjJlj ic? _3ljJl jl^JJL) ^Lkl^Vl j_x» 1^ > j > uaj ^JJ tiUjL^ 

4j MiiL^ ^LL=^.i ^1 Od^^' ^-jj'^ (cJUJL Jjt^UI r Ul^i j_oSo Vl 

JJLC L^a J-ol^-C j^-Ll 

i o j-aj JjUt_j liU^ S^l jn_i 4jj-UJL!j 4j ^ i , ,.>U ^Lo-Ia^I I jut 



?plaJI Lo 



j\ ^j"^* u ^ ^ ua « » y- 1 o W J 1 JajjJi cr"*"^ «L^^LjlJI 4 * j jJa La ^ SciljL>u] 
oj^>*L LgjvjJo I ^im 4.1^ < j Ju4> <J£ S^-a Ti^ m ^^Lj 4.C ^ a^Je-o^ ^ glrn^j 

lijj^ i) ^ 4 "< 3 a Science Sociology ^_aL*JI cjL_c.UjLv! ^_Lc 
U I UJl 1 XgJ U U al\ jj^^jll Robert Merton ^^jj-* 

4-iii-Stj CjLcj_a-3e^a ^_lt-o <^ya C-u J_>J I ^cIaJI /^a^^-j-i^ "OJ-O^ 0 " 

, 1 gila-j l£ jJI LaJI^J^ ^jl^Lo-jlJI Lfcjl » ^ LgJ_a J£J ^L^m>o ^1 
J^a ^^Vl < fl-t^a ill jLa t 3.ijJu>Jt1 4 jt^l jJI ^LaMJ^uM edJj U3^L>o 

j^^_sf J— 41 4 * ^ <JL*J1 (J>o Llaj_3tLa 1 j r La_->- LsLsj J^.mi j^jIjjlJ I ^jj-all 

♦ > lo-i-u I £ j L>- ^a_A <j-a <J£ ^ o-3j £-J-La_i 1 La 

^ A a t g. La Lj ) I 4>u ^-^LiLill 4_*J ^ti uaj <j! r.< J^l -Lb 4j^_J_>uV! ^jf liilj 

CjLcj-aio^-o j-Ju-u 4 j <iU!l d>^L>i_l 1 C<-re-j_<^> t Lj-2 Lu -uSL. i \ a LulJU a 1 i u i^JS 
_aJ ^1-^ _ 4j.IoJ ^-lT j^jJI j_sLu±J Lajilc ^jJjlJL (Jjl1i!L>3 ^1 ,j] t4j^_dj>oVL 
<J-i4>l ^j^o 4j^Laj ^ju 4_s^_iJL ^j-uJt-j V ^-i-c^dI _ VullmJjJ 3jL_jj ^^^S LSLj^a I <jl5i 
0>L^>JLI a ^ <M ^ ; "> ^L^JI cAaJI 4__jj| J 3 ",\\ ^JlJI JlLiJI 

4 3l?t_-?r a dLmlv J^a Lgjfl-JG ^2 3 Ju JuC oLc.j_uaa-a 4 J pJUJl 

£jlla 4 _j _«»- U j I oLaJj_<jlI LqjLui ^Lc 4jLj 1x1a LajLI ^jl^ Lo u (jr l£. 

<vUIL) Jj^b q^jlo 4^ ^_q^__>3 4_t_ o -L. d>l jL^»ul 1j_3_3_>- (j-jjJl vLLUJl ^ 

^ J^Vl ^^J-c) 4-C.L^ W ^ ^ 0 (jrU La J-4-^*J j * ^ "f >V1 j 

L;r i^- Jju 4_uljJI ^jfcj—Lj-u ^jLfl uiUj a ^ 4_t_ < J t U ^jj > .j- < -r j _ c jj^a 4 m t a 4jjvj_a 
IjLC l-<aj '^j ;3lj_A ti i i nj^a <a JiJuc JjL^ I Ji] t ^jLaL<a "i,a1 C->VLe_xj ^L_uj| 

3jL-cL_3 JLjwjj V 4jf ^ ;K 4_j_JjlS'I <2i\j m. «U 3! l-JtSJl ^ Jol^ ^^ic 

J>Li^ J^l Lai i I j ,.-w^J Jl^IjJ! i <^J J;! cr^UI ^ L^jjlll jL^ 

La Jy\ Ut 14jLiL) JlLo 4-at-j .Utl J>Lw Lolj 4j JaJI ^^jJI 

^^-£1 (j^a jLitaJI 4_aJLcu La 3 Juj>Lt-"u_a j^k 3Lu>Jl ^ ^Jx. ^yJl (jy a-uaJI aLubl JLifuJ 



j-LaJI ^tjjl — ill < a 3 j Lj j _j| 1 4 t j i U T 1 jjx- 

.SLotU LwL^jLo ^c_Luaj 4JLjls j^LuL ^IjJlIVI <>j-Ajjk 





S 



La ^Jlx.) Metaphysics Uj^LlJII * u « nUtl 

4 j + j jt-ttl j^ljJaJI j i 111 <i_"J ^jjoi-UjJI j \ mil 
j*\ <iU 3^_l4_4 <-jjI , nVl IjlA Jib Jl3j i^Lua^LiJ! 

{ jjj^. s ^\ CjIjj r ,i dj C-oL£ 3 (j-"->L_uJl jij-SJ l 4jl Ju 

JjJ (jr fl_J (jlj t^l "|H uiVlj SjUfei IJlil (j^- 4__xuj o 

CjJuxI ^"i LxjsejjJLj lLLS j Juu lZij^Lsj ( _ 7 HJ 1 ^JjJI 

u n ulillj ^3 , fll : ,1.1) 5J>UJ1 ^JL^Vl 

UrJ* \ — c j J — Sj — <a JllucJ V oIjlJIj 



J J< ; -. 1 1 J - «l I aM 

j-^^ ^1 ^L) j fl l . I t 




j-AU LaU ^4^1^ ijii (j^it j «4 j g iVl CjljJln ^1 4. sc. ik> I I ^jIjL-^J 
cJirwj 4 a. < iAhW j ir\ c L7 J\ ^ a. sj-lS LL-lI I j . & n "ill J "Lai LcllLaj ♦ . ♦ 4_ui— j lLsJI 
^LlII 4_Ja jj-^o ^jJI CcSaJI jL>- '.^JjlJI ; f ^le. uAfl)l jo<La"Jl 

j^jji^j j_4> pistil ^1 $'<\\ l-°> \$\\ (j I 4 <i r d^Lj-M j sLglt.ll <>u ^MJv V 

« V I aIL>. 1 » ^1 «Llaj-2» L7 ^_ouJ Lcj SjLc 4_>L*.^I (J-oj >■ \ $ *<c *u\j>- s $\ (JjLstj 

*3 — us Lj^_pcj La j — ■ u-iu 1 — aJLc. 1 — liSLI^ ♦ ♦ . ^ ^LL-Tl. < «l j .j <, n.^~S 

£-^J J> <t nil L_a^,< <i V ^jl ^Lli>a j^d^-jl-Oj ^L£ 4 1 j U i a o\j-i 4_3js_aj La 
^IjjI <j-a 4_ul^^_Jl « ^^>. L>V L>- >> (jy^ La (jlj t4 j if <Jli Jaj n ,< a 

L^oJI Jo^j) ji3 4_ijjJj>JI ^ 3j^v_oJtl ill 111 4_UiUIl jI^kJI^ djLiJl 

.^JjlII 4^,< ulaj jl ^JLtJLj (JjLjuiuJLl 

^3 ^ i In 1 1 ^JL*J1 ^jJa CjJL3t_) La ^—l^-u-oj L^j f£u (jyUi 4 j & 1 ! ^yiiC L i^ri } a 
^.o-i-ul 4_X.La_ju£3 4 >i < nM-aJI CjIj — r ^j^Lv J>_2J^ j < « ^ "!1 ijufc ^j-sau^t-^w 
J) ■}-<■< i ^j-A <^VJ_A v j_aj t 4_n_j^_>Ji (Jj-uo^JI 4. jaj ^JLftU i < a ^, °l ^Jj)Jn"iJ 

(Jj-aoj ((Hume ((Locke clJ^J» (3, t,c "J 0- 4 A _3 ' (( >^-^ ))) J 

jjjjJI jjLj ^jL^ (( ojJ^ J)) f*-«<' C)\ ^r^j-*!^ o^3 •* «Jovons >>j a j > »j aMill 

.4loJL>Ji I .i jJ _a-oJ I 4.A < n 1 a 
^JjJI ^fcl_La < 'r-v^J Ji^j?c_a Li>- ^jj Jljjp 4 a < n^LaJl ^J£" Jjl^ Jjb 

^ufc^LiijLj »LaU II <<^ui*j» ^yJI j^JL^uuJ l^jL^ I ^1 94_a_<_ttiaJI j-liij 4 g o 
< Cj 1^, j < fi <i"(U 4-C.Ll.l^^ CjIj! ("i-^V I (J-x-aJ 4_5c_l-5c-u3 L^jj^j ^^JlII 4_Sj^-Laj| ^1 



|i!|»SI :; 



? 0 wj thll foJlftJI fadaJI jjujloj \Jij& 



!^L>o <j-a (jVI (^ylcv gjTin^. La J^l L*3 t4_a_L-u^La]l l_3JlA ^LjJ! JLqILvVI 
4 5 la gfcj 1 1 l_j^L_uLj <Lot^_lil ^3 jjfc Ju^jJI frLSlLmVlj i 4 j ae^ / 1 1 (Jjjl^LuJI 

Jj_l2 ^ ^.jJLj Lftj^frb J J ^ JLa-^J ^ j-4^> b-^ Falsification 

» 1 o 1 * 1 1 ^.aLLo tJj-^>* f\5_J-M ^yjLJV ^ U 11 <LixuM_fl Jjlii I jU, 

Cj 1 j LualLs 1 /^a ^ It 1 1 4_aJi>. Lq_<s ^c.jJl LajL_ljl>-1j ^^"Lj^ \r\\ 4_c.L_ud 

J-^-T tjy J J (^j mi*i CuL^ «U! ^c-J . -^r-i o S 4 j- a A.t 1 1 j i rt C j_La 

-L-t I *V. <-u3 C/-!>L^ L>3 (jLc^_4_u \ # f^v 1 J i (<_? * J .' ^ >— * ' I jufcjj 4_HoL_^ djj. k\ 
CjVL>. 0JL_3_J9 La j) 4> f.j t4 Sfc uail ^1 L^JLa t_i 1 j^4> La -ij-^J Jj^J3t-aJ 

lJla^—a <jl ^ *\AA ^Lc ^ «Giere j j a— >•» c jlcf j tSjjuJI 3jljJ mi 

Skepticism (*>j< m. HI < , frj a c>l a <^a ^ L*jJ ^JUJI ^ 4 a ,,<>LaH 

♦ 4_l<i U 11 Sj^iJ I (^AaLu q\£ ^jJI 

»La It, 11 j j r 4jLuj <j_a I JJbj t 4_cjLaJI CjL^IaJLlI ^JLjcILj 3 JljJLv CjL^I mi**i^1 
4JU_>o Lava ^X-jJ1 (jy l£. fi^j^ i^l J>^ Bj^Jvs 4 n ^- Jj-^-j ^, Jjlj jLSjlcVI 

J^>. ^ Ao^ ^Lc ^ ((^jjjIjj) LbL<^jf ^^1 4_u^L^^I ^jjbLall q\ Jj 1 LaLc > o • 

^aX-jJI (jyic: L^j^ CjjI t" Ji3 _ ju^La j j ) ja L^j Uj - 4\jjj_Lxl]| L_>.jjftj_JI 
1 <^>j I ^jjst-t-a J a_ill <Jj-aj . . . 4_jj jj I jj I JoLoj-uV CjVjL>*II CjULo ^j_a 

Lu-Sj^Isj t4^aj) ts> t a j^iii Lu_ulj_>- ^jLj l. »-•>- i jJ I (j^a-3 tlUj j_aj 

4-£,^_jJLl f L^Jtl j^-a-S IjJj iUaitll li^l ^ Jja i[j n't , ^ 

(jr c-uu La J-Aj i^j—jJI ^-J-UJI 4 ri rui'q JLse-ja ^jrt-LoLJI j *C<i1 (jr< -u__ujJI 

. Epistemology Sl^jlII 




t(jr JLlJL)j :4_£s^_m JjL^ _^ (j^i 4_t_j_ajJ1 L^ul^Lxj oLiLcu^>Jlj cjIjla! oil 
Jj^jJI 5Jj-U «Sir Francis Bacon oj^u <j .m < ,.M j j loJI» Jn^l 

jljLkJI ^hJjiJI ^jlt >a> Induction 7r t , ..Vl ^ «^>l ((^jSLuj) Ji^i njj 

I ^<>>j n~ i oVI 4 a ualdJU 1 i to j '.(jLajJ! C^H>-^ jl JiILa! ^^lc 

L_*_»Ij 4 i.i rn « ^jj I J> » ItT 1 _ \j "t 1 -»ol <L_a ualaJI ojuk CaC 1_ <i» 1 <s JlIc 

^psl^— U—^Vl)) *— i j) L <J <_ij__3f 4 g *<<o (jl — ^ I — g m .1 ((^^SLlj)) J 1 

,(4^jjLaJI j n nil Hypothetico - deductive (H-D.) .^l.j D-^Vl 

n " . ..VI g < U ^ V ..I ^w£Lj (((jjjljb» Jl_*j <<J J^>-V 

jjjJI ( jj3jL_JI »1 UaJI J-jIjI (>a Liebig ^hJ» jLi ^A*\V ^Lc 

(^Jj _ Jl_>- 4jL> ^jjjJ^Vl VjL*_a 1 cA^h L ^ ^" i (i VI (j->3 l^^-p 

(j 1 1 4_>LjJ> <((j^SLu)) <LLc CjJ jeJLj La ^ ^ "i m (jf ^. jU"< > <m Jl - 

objiaj q£. 0 ^ V o jj jjl <>£Uj V oJ^-j m.VLs t«Novum Organum» 

^ jjl JiL_>J I oJLoj g-lj rt,"i < ii VI t-i^Juo 4_>wj_j «£_j_J)) JJLi JLaJj .3JuJl_>- 

(JJ <j J MM JjJ-ulj i .(V! 'rO I C^jJI LiUj JLLoj i4_jlC- ^1 <>l nil JlC-Lluj 

(jfir Ij^u a j t . irtlU tjL^J ^Jla Jlj^I^J! 3l JiLLo Jj t«j_)I^IaJI ^^jlxjLjw)) _i 
\jLJt> Jl_o11 1 Cj^Lq_>- i j r Q \j-Ju& (jl^ '(JL>- ^ I ^JLc ^ <j L«iuJ 4j1 ^*i,< «V1 

Jt^j i .i j (jL^ <JljL_jLj-jJI ^_ 4jj>- (jf (jj— A 4 o^xa 4_JLi_ajv JjfcL^Iu CuL^ jJLl 
CjLjI-i-JI ^_4->- (^jj—jJ i \ rt ilL j_jjl>JI (jl^ o Ir (^f ^ <r V 

^U^JI rr, ml ^ 5l^jjU1 JuIjl^Vi jl^Oju ^Ul ^jLJ! <^L3& 

g ^ ll 1 jjlj La ( Lev jJ^_j_J I J-^ (J?^-J1 ^♦^uUll ^jjLJl \$~t a jLfl-a jj^j) 

. tjy ja (Jr jl^ ml £_iLL> Ij ljufc Luo^j j^ylo*. ^-jULI ^ «v.U 11 



? u «.Mh)l pJlaJI plaJI jjuulo^ uxj& 



1 j <gl (jL^J t(jjj, i^Lj^JI j 4 n ULU1 ^ i fj (>AA1) «Frege <L_3tj^_s» 

4_>j^^l_4 Jaf JjL^ 4j£Jj t LuLuus <^>U 4_j_j^SLII <jrulj-JiiI ^.m 

^^jrt-w ^>>-j oJLlik ^j^SLj jKj iProbabilism 4_JLo^Vlj Pluralism 

<j? ljufc ^ If c-ujjJ JljSj ...4 o Ki t ^j^kJI ^ ; alb 4_j \^SJ 1 n\\ 
JL9 ^ \c N ua a ^ Ljj CoL^ C^3jJI dJI j ^ Oj-Ajjl ^^Jl II 4 A , 

_ Jljjlj Jl>. (jyjj _ 4_i£J j . . tiJI juT ^jLSJI i ir> j_i 4 jrtj^-idl I ^ jJjJI 



Verification & Falsification ^Jf 

^ ojJj Ls ^l\ Logical Empiricism 4 j ?U°<\,\ 4 j jj^^-Ill ^ <^-m. *J1 

Schlick ((LiLLi))j Reichenbach t . m\jj» 4 nULll 4_juj] La j 0 r 
^JL. 4 jft UiU 4_ f _u > j ? ai! c.ju Jl^Jj Feigl « JsejIj3>>j Carnap <«-jLjjI£»j 

- Y . 4_j j «>>LjjJ uuJl <jj_5Jl 4 ^ULLo ^ jJlX. JLo r I _ ^ -(jr^ g > o rl 

4j cJUj (^jJI _^tU! ^yic David Hume y^u* J 4j<j. <( M^1 4_oj^jseIJ1 

Lusj_ua-J>. t 4_oIj^ j (ill ItH _ V .«^Lo)) j ((jJj-uj)) (J^ ((jj^a)) ^J^L>» 

4 j t (.u.)\\ 4j^^j ^ $ C^jL^ Lq L7 ic- 4 j^.l i .i^iSJl 4_oljj j nil ^jJjlII 

3_a ^yjJjJI jll £y> c_j| >1^>U 4_^L>LlLI ^Vjjfc ojjaf ^jlII <-jjI , „Vl 
jLol^^l Jj^/io ^jx. (jrt -r"U JjL^ i(H.D) ^yJol jJj < nVI ^^Ij "< '^Vl 

4i ^3^1^ ^iTill j^ifla . ♦ « 4jj taJll 4_jt_i-o ^j^o ^jrt JtoJl 4^1 <JLiLj La 4jjJaj 



^ia <) n tl^a \ $ y 4 ~ iu L yUI JjjJ^JI (jl lij *4 j ij dJ 4^t_to oL^tevlIl 4_>- ts*> 
iZuuU ^yoj^—A 4 .j -fc»^L_ua jljJal ^yJl 4jl j >-^M j^ju Oj| JljS Jjj S ge "ill 

Juu La_u9 LfrjU^. 

r^j^a ^ Logical positivists Qaj.* .XaJl 4_aULUI J^l J^J 

La 4j^Joj LfcjLl^l ^yS £_3e_u ^ylJl 4la" < nil CL»ljLli^VI 4jjjcud CjjIj UK 4j}» 
^] jl fcjJ i oV JLj^^J! JjJ^LaJI (j' Lr^- 4j&Jj ♦ ..«Jj_a2JI ^1 ClaLi> 

Y + Y <j| CjLJj! 4J0L-UJ (^9 4 r (j-u-J Ju <<i"Uj tbfcjLjJtij j-A 4uiaL_>. 4jjJoj 

^jLLaJI cj!j cjLjIs ill jl j "1 u-uiUj-Li. j ^ q tilli iO ^jLcuj V 

JLajjJl j 4 Lfte-jj Lj <^j! JL>.I VI CjIjlaI uill fjiaAJ j j ' " a j 1 ^Jj j 1 " V <■?•< ijv- 

La 4j^Joj J j < <Ti _ {J.j ■>_"<■ n,i U ^ys ^Jj _ I jL->- ( ,ft <r^Tl (3-^ 4jL_3 ^cj ^j-oj 1 1 g Lu 
4jjJoj 4-HaieJ <jL Jj-o)l oj-^ Lr^i tjl m ^MJ I 4 ~r j ^>Lua ^JLC 

^yJl 4 «.<-n < t i— i L*_LJfcju» jj^So Jl2! t LgJo 1 a t »] l-uv jj, < uj Lgj 4 SjLvlj Sjju ^ya 4 Ljjl* 
La I^-lL^ 4j£jj i4_tij^xa]| ^jiftil 3j-yJl( 4_u^JI <jy\j2l\ 4jij.11 <Jl»LjiaiII 



Jjl^» 41) ll^ ^ <jj ^Lil dc^j ^fl \MA ^Lc ^L*U 4fbju>JI 4rt.,.UH cjIju 
« Jj-<j-a» jLcJ t Paull Oppenheim «^ j g ugf J^j» j Carl Hempe « Jj-a-A 

1 JuJL> L>.j^o-> ^JL3 O-p- . . LaLc j t~nC 4 t^ii dJJj Jju ^Luaijaj I Juj_a ^>^j 

4waLl (jiLc (jail j-Aj Deductive Nomological (D-N) Model 4jnU?U j 

^a ^-i^l j! JL>-lj JLajjJI ^_yic (_y.al t . t l ^ . na~A\ ill 1 JLA , Lc^ijuj 

(-dJj u lr ^Lbj L^-Ji Jjua-aJJLl jJjLo-skJIj 4_3^Li^Jl 4_aj^L31 ^j^lj-^JI 
.^ryljJiJI wL>.! (j^Luu! ^^yi^. 4_jJuJ,1 CjLJ mil ^ys jJlaJ 4X.L-U3 SUjoLlII 4jjJajJI 
JUO—ii LLa-^j <( J j <i A» 4_^vjJo ^ jJl <t)Jl (jL^ 4_jJLudV| 4jjj m j 

4_ij1 -vVl ^ul^a_il| ^a ^frlj)-**< -J ^jaJe_jJJ ^oj-xi La yLcj-uj 4J_CJj t Ju JLaaJLl I 




? u »mKU pJbdl pJbUI jmxaj *JuS 



tillj (jr fl (4 jiijrt ^ j I Sj^LLd) t_J ^^LudI jl CjIjJu J 1. ft] CjLvj*i A4 

/>£LJj t5 Ju J >. CjLjj_Laj 1 $j I ^ lr, ^-j_La_j Cul_£ CjL^xj-Ji — oil t i Uj ^j>> > >j 

.« J j 0 (tv» £JSjj*j ^ 4 n~ < » a L^jf j-aVl 4j1_£j 1 fl-uiSu ^jL£ 1 (j 1 njT 4J 
til! j :5jj_^jJLl ((^Jj_4jk» 4jj_Laj Cj}L)JL_*j <j-a Cj.1 >• "1 1 ill I a £gj £yi 

WAV j tjru \ o £>-^L? 4jjLUj «Beatty cPLu» ^Jj^JJI 

jl3 Lgjj rt^i lUl ^jl-B ^j-aj i 4_LaLJL 4_a^l.J (jr Jfc V CjLjJoJlII (jl L-3t— 

4 fljiiN, t j^ua till j 4_pj_jl>l ^jusHjj i^LuslJ V jJij «4_ul£Laj)> (jj^J <jV 1 inj 

^I^jj ljufc <((4_ul£Laj» Jl .ia-jja £yj 3 jj^tlU I CjI ajat'itl 5j Ju (jr A 4_o^aJ^aJ 

Evolutionary Change ^j^U".!! j ii HI ^ j^LLb 3jujl^>JI 4_jjk; H a 1a 
((^Lu)) c*jl_3j ^1 ^ a. a >r>L>JI djufcj ... Plural Solutions JjL»JI jjuuj 
4-aj-u^LoJI <j-a ^jkj^j «LIOYD j ((Thompson j^^uja^iD)) <?ji*j 

. 4_)^ lr> i T I ^ JlA (jLuaI»! 

.4JVjJI gUlc <_3>Ll^Li 2Uli>Jll oLLjjjOJI ^ 

^jjS ^Vjjl (^l^JI (Jfl^j (jf ^^jJ^^uil £>£*j <Ju^ ^yjllll 3 ^!uJ1 Lai 

^JLlII J^>*j 1 6 « < >>j ( _pJI cjLj 1^(11 j jjk miIj Ml 4_>sJl2j La J£ ^jl S4 U r 

CjL^Jij ^ojjaJI I jufc ^j-a l^-u^ juiluij V J^Vl (jjlc ^ jJuj La-jii ^ jJl 

4jjial]| (jl^jl J-ai^ll 4^t_Lolj JjJl^ Jl^^j V t JljJu>JI i. < A j tl ^j^uLLa-iJ .3jUJL* 
J-a_jv. ^ ^L>o ^j^J 4_S_cl>- La <Ul_tIaj {jt juj\ uu -v. I L-^-J in jJb jjufc ^jl^ LcjjJ <4j aJUJI 
j^^jLJv ((jJjl^j-A)) (jr^Jy 4_lLt_%. ^^lll LljJ.1 {j-a ^jiijJI ^yLc Lljv jJj_j_JI 

^ * j ij 4.j air 4jjJiaj ^| p j xaj ^jL) l-SjIuu (jl LiJ <jT Jl_Ll ... Ijjjst_^_a j»ajJl ^J-t^l 
^Ijrt-iniVl^) 4 jrt ulaJI c^ljJLl LJ L^U^tij ^1 i JLcl^iJI tiUlj LajiL*^ Jlaj Vt 
i4jj^J,1 ^ jwL-fl-i ^( o jj La j-jjLjuI,! ryi i\ V Vi <j! Lb jJu>.Vl Lajjj ^ Jal i <".l.;VIj 
. l^tiXj u^j^Jaj 4 (^l jfej i nt, I 4j^tr> it| 4 »-uJq c-t^. j~ up Jlt-LJitJ 

4_i_L-uaJ (JL>JLI ^mAjJ ^jwIjj t jm^' jl CjI ,(t„<i j mi 1 1 4-aLl ^j^j I JU6 
Lu=>L>. Hal nil CjLjJLuLailil JlIc Jl^-lL JlSJj tLaLaJ JLjJu>> c_j_A jJ, jl 4jjULa 




4jlj-us3 (jr^- 4Ji±jj^La}\ JjLajl ^\ ^jX. jj^V a'j 4Ji£Jj i^cJUJl 4jL_o1b 4£^j>J 
jjjXL-u » La j_A 1 Jufc JjlJj i L^4-*-l2ljj 4j qUH JLjX-VI jLju_>-I j-joLjlI 4_jJL!Lo 

JjaVl ^^k. oJLLa jl jjuu)) :4jLaiJ-fl ^j-kx-i ^3 J>UI <^J1 (^AA) Salmon 
(j^-iLsl jn.nVlj Pragmatists (jtu-ajIjjJI 5u«jjus ^ 4^ 4j^£a ^jljua cj>Ij 
^ U^JLu jl J-wJll ^^aJj * Mechanists j^_J^lj Deductivists 

Discovery & Justification > j*iH$ ^U«£¥1 

^cJUJI Jj <<o -hj ,jl ^ylii _ JJUJ Lc-i-3 _ (jj) n n"i a ^aJUJ! 4i_i_u^Laj ^LjLsJI ^U* a 
^^ajj-aJI 4-C. 1 j i 3juJL>JI JpLo^JI <— al.i.Vi^l A> ^jjj^l : ^vTtjU-^. ^yix ^<UJ 
Jjj-^ 3 3 <^"nj i jJj_i_jJ1_j ^-<a mm La I ^ j °i ^<u-J 4_uL!Lllj * L^_>-^_JuJ ota^laill jl 

^ uaJI L^jLcju^I^ CjIjj la ill j\ ilo*. I 

4j9Jlj LajLlj^I ^>_j <La j tU J I j < urn L-fl, t <f i i uJ Hypothesis 4j <>>>3 

4j| j| 3j*v i *a 4l>*j^a L ^^j^al\ £jut*£i I J_u ^JLjJLj ^JjlLuuJ, 1 ^jl j-x^. *4_iJL> 

e^Liii^VI I jla (^.jLc. jjf frcr iij L^_i_3 4_ajL-£> La IjLfl t( j M3-nUj 
a 4_L>.! ^jJI Justification j^j t Ml 

^c. rtU >U JjItt "til 4 "m r. I^UI ^jal c-ILa! /^a ^JjVI 4-ljjJ.I a A , A T | 
4_j^ {j-a ^c.jJL> 4_uLl!l 4__jJjJII ^ 0$ t . ^ j ^ JlII u^l mi j <V1 c_3>L_>- 
JL_Jj 4jj^__j_j_ju ^ 3 j o I »ll t4 jlo «tl 3j j hi a ^jVl 3 j_Lsj>J I 
.((Zeitgeist j >J< :4_ijUVLi _ ^ ,„j La-s 1 U nj^a j 4-fljl uall 

i—Sj^JsxJLj _ j_js^M L_a Ij^o? jjfc I Jufcj _ (Jj 4 j « ii <r j ( J-al j-*-J ij^LlL^j 

. 3JljL_JI 4jjI i^"^VI j 4_i£.Ul^V! 




ihll pJlaJI plsJI jmcij JxjS 



4x.Lu^3 j I SjU JLs- 4 rtxa-w c— al mm^I ^I^^-j 1 <i Lu t4 j<; dvVl 4 \y 4 .J o r _ ^l«Jiy 
^ i n ^pjl ^1 4 j -vji—jJl J-olj ttL> Cr ».,...uj 1— « ^1 £-=^>J 1 JlA jl 

Wallace o-^J J-^j Juj-UU (jl 4 ^ i^v ^ I jla ^ < r> "< ij^JsjJLJI ju^I 

- 3jL^ (^^Ll _ J> 1 ^ jll J-uo^j Lr lll jj 4_jjiaj J-ud^j Jufc 

^1 4jj1 .^r^Vlj 4^ci ^jji^JI ^ j i L^MJUwV! o- 0 

1 o'm i 1 m ii 4_xjv.jjj_u 4_j^_Laj ^1 ^yS 4jj>l j 4-jlC.I p-irwVI c^j^-UJI 

4-xjuI j r nil j^jJIa^o JjLj_4-uJ C.f-t-->- t^l j -vVl ^^iiJLJ 7c_i_»_uaJ1 ^ uSjJ i 

J>alj_«J! (jriJ 3->A? Lr^ 1 H- 1 "^ ' 4_j_^j L_>J I (J^I^_jlJI c j^> 1 ^ J 

j.\ 1 ^ Uj a ^y^l SiJI - La i -jtt a | tj ir^^tl AjjLuaH^Vl _ 4_lc1 

Ljr ^ 4jLs *3JUJL>JI CjLjj (II 4-^lj <rO ^ Ijjji5t^ IjjJ ^J^lj La ^^liL t< 
^^l] I 4jj^L<aJI Cj1^_uuJI 4-cjLSjo Ij-j_u£ Ij^J l-xjlL 4JjL£j ^ JLu 4 t <i oj CLJb^JI 
^jjjlj 4_JjJiij ^ylsa^JU £ c CJ Mi f I jjfc I JUk . 3 JljLj_uJI Cj I J fl-juJJ ^-A (jJojl fcU 
i^-ixa/L^ 1 5 ^_jL^^ ,<j_uiLfl_4 ^JL=. ;4 ^ 4_«^LaI! tfjub (JjlL 



Testing jL^^f 

4 a $ a jJb $ i3juJ__>JI 4__j — <JL*J I Cj Lj ]ri't ,1 1 4 ge i ^ 1 ^aSL»JI 4 I j t nj 

^jLJI 4 rt , „>La j_£j t Logica1 Positivists ^it 4 nUUXI ^L! jlLq 
^ ob 'Chronological predicton (^-La^ll jy^^ a-* ^- c > 1 oW-*^ 

f-^jr^j t4 j < <ajj| cljLt^llL) Ujl JUol Cr ic ^jjL3 jj^Jj La IjjLi _ 4_L-ajj j <it| 
C-ul^ j^pJ! Cjlj^juoLbjJLa : jj_La.HH 4_Aj-SILcalX! 3j j i Lf-T gSu 1 1 ^ ^ ^ <^t"i < <n 

4 Cretacian jiLWl i^JLaJI 4jIju ^ ^jVl j^Ii ^^Ll cZjLjI la] I ^>ot 

i^V 4_ar.. j Vt ijTi ^Jl til_0 4_jL^j £^a 1 ^ <>>lj-ljLi 1 t 'H-J Jl_^» I ^j^j 

IjjLj 4_ir>> jJ j) j ^ 1 1 Lj j, !n j 1 1 (j! /jj-c-Lt-j i4\^t_t_*ix-aJI djl t^'tL ^-A^Ijla! 

^\"( \ \ (^JJ^>- («^>- (j! 4_Sj-Sj>JIj .4_j^j3^xoJI (j-^ljJiJI 4_jjjj o in L^J ^jjfCi ba 

j.j i<11 ^jjLollJ I jiaJJ ;4 jU^JI L^jJ^tJI JUl^s ^ VI LLa^tLa -jjSu V 
^j^" H (jK^j-^ 4_) c ^3-3 La < *a 1 < 4_ltn- jJj_j i 1 1 j_jfcljlaJl ^Uji <a ^jaj 

<jl * Probabilistic 4_J1 ^"^.1 L^jf j-a 4_p.^J^j_JI objiaiJl L^jt-uj ^pJl 
^L>u j-a 4_JI 4.i„m,;TL) ^aVI o! M *LhH^ ^ j >>1^JL> Jt" mlII V Ijla 

. La 4_l5s, i." i c Jjv 4jJjJaj 
Lai <l_jjL*jJI 4JoL-ujj <L>.j j 1 " Ct^- ^L^JojiJI j j~f tcj 4„j,U <JI ^.jJUJ! ^ 
^ 4 oj rill JjJL5t_4 ^j^lll iC_»jL*_lII f-\j->-\ Jj scu f uJ ( _ ;T l!l ^ajJUJI ^ 

4jl t"i diVI < .T-j> _ 4_|_jejjLlII ^jJjlJI jjyh 3jLc JL>JI (jr A Lafi _ (j^jca (joj-S jLlo-I 




? u «nhll (oJIaJI (QlLsJI jmnj uqjS 



ui^-, .111 J**Vl 5bjJ5^ i JLU! Jj^, ^ 0 I ,-.lQU ol jufcLjJlL 

^ cjj-^Is cjIJI j) j "sll jf cjbLuJl (jji 4-cj^e_d J£ jjf ^^jj-flj t Common origin 

.Tertiary dJLUI ^r^^j j >JI ^ oil— c dlj d * < M ,„ 

cjLiIj-j^JI jj-^J >^L^I ^^k. Up-c 4lLL> 4-jjtvJl ojjt q^Su , ^ '.(Mesoroic 
^ j's.lU ^j^Ltil j W>tl) L$-a!>L-J L^oB c» 1 »Lc ^ jJI <, fS^I ^yic ^L-u j ,y ^ r ^ 
.(cjIj^usLLjjJI 4JU. Paleoozoic ^jjjJLJIj iialj^lj J-jiJI 4JL*. 

O-* 4_c jo ?-a xfl ^ jL_ieJL_ouJ CjLjjJooJI jLuIL^V 1 4_AJ^Ia cdl_L4 

Phylogenetic uAi.ru I 

JUfelj UiJ\ ( jju\ iu\ ^ 1 r j UJlLljl5Lll jj-" 4 4-* J « 4 4 Cj) o * c ^yJ\ 

(3^1 j-UI jLl1>.I i4\n"i nt a ujI.ui **<*<! 3j>3c-j/ Jo r [Biochemical 

u i_3 4 4j3_j_>J| LJal >i-^JI JLj*^ ... JuCuUI 3jb)J 4l^ " , ,. a SLuflL^j 

CjLuI^LcI j I ijj-^Jlj CjIjLoJI {j^j 4_fljL-uJI 4_xu3jVl CJ^Lud^JI J ujh^JajJI 

(jj t rttl plolj 4 — se us jljVj . . . 1 A J j< j1 CjLjj, lLUj J .j jG 

<., v i.uu\jj jj- 4 Jyj-J^^ (J^itt (j-uiLj ^g^-j Jul iU II u < S->JI 1 j I ^3 Cj I j^-lcd Lij jJLJ 

oljukLjiiXI 4 i ...^JLull J^Ll* ^ cJLiJI «.,,2.>JI JjIjI 

ell j JuJl^oj . Lg-uajj^j J 1^1 4j£L*iII 4_i^. t_a^_I^Li 4-ijltnU CjIjI m Wl j 

The Practicing Biologist ^«jU4I^jJ$mJ1 

Jjtjv I jukj t4jjjln-<tl L^jj^j_iJI CjLjjJsxj jjij W*t \ LaLcJ Lu-uLlo tJ ^ (j m.i 

oi j>-^jj (Jj i juLj_JI ^y^JUJI ^-i-ll 4«j tJL> ^ A "^vj V ^Vi j»L_c 

£joLj^_>» ^^-A Lfljjj jLj-j-^^U 4Jj1_3 4 j <i If (.~ ( « r<- j t 4__ujjl jJI )) 




Lp^J^uJI 



4_j_4jlc 4o_il_>. ^jj ^JjJ>-\ 4__u_i}'L_J £j_C j Juu_> ^J^lll l_l_!b <JiLaj . . . « j_J3 LLj a 
CjIj) i uij dJJj Julj 4_uk Jl_4 ^jjC jGjl LojLLcj i^LljudIj^JIj » Lj^ j a 11 ijr 3 

4_iljJa juu Logical Empiricism 4 j S tv> U 4_^ > j e _ll! 4 j. i__j tVil t 4U> 

JJL__ tg-xll 4 JuLtU 4__s__i_u n < n (jL_?J *jL->-ijV! ,j->Q LoLc 1 * 

jl >u^' ^ Jjp U Tl ^jJLI C3 -k: IjlSLaj ...«Laudan ^tajJ)^ «Lakatos 

(j^j ^JUJI 4 n im i> ^ 4_llJI ^jlc j. 1V1 4_j| jjfc u n m.U tl c faAjJLI <-LU JlI J j.^^il 

C_j9j ^1 ^--3 (jSLj tjrhHJ'^J-^-^^ L>* ^jL-jlII Jj-ail tillli ^ J^L_iJJ 
_ »tl (jjJiJI CjI-j.m1<>iJ CjI j m > n <i ^ <jr^ ♦ (djtJt 4 <i , tX°\ j(jj_j__j 1 <t j Q a 

_ 4^J____itl 4_u_>j_s*-_iJ I (jr h 4_ubl JLcj ^IaJI 4 fl.xulfll ^Ijllq £______>! Lq JlxC 

(jyjjlj-^. 4_jI jl^____>Lj ^jlc 1j VI (J^f^^J) J 4_5^jCl (j-*- 4 * Jl->-I J 

oljl ♦ miTI (j-A J^-^! (jJLl& (j-ujJ 31 t4i ^L=t_> Lo J* _u ^Ij 

. LSu cm ^(Jtj V LlJL__ L$ji ^c^il <_---c 

^t^jjl ^ Jl__. (_£J--a ^______u 1 4 <i >J, I 4_j «_U tl CtLj^tS <tl £_jj_j 4__*jLL-o <_y»J 

4^Lc L_-a I JufcJ < Jl_C I jJa ^ jJjlJ 1 4-rt fc«^L^ 4 jL-uaj l/V-^ J".'^ 

tjl 4 rtjA^ntlj ,«t_j^L^. ij^oJ^))j « JuL ^jJj-JujlJI ^jj-dJl CjIjJLjjlj_ljo 

.4_LbpjG ^iJI 4 _ K , U 1 ^1 i Jl^v J^Lj 



i.uAl j^fi Uoj-seXo IjjJ 4jSjLuai,l L_.tA.lj ^-jIjJI jJju___.I1 {j-a ^juauuu-u \-^S 

SjboUJl jlc1^__!1 ^jlJa ^Pluralism 4jjjl*i11 ^LL 4_^^^_uJ1 j-_b1^1__Jl 

^_La ^L-pl ^j_> dJJjJ l. 1 1 tt'iVl— _a * LajLj_j_-v1j oLjjJ_-_JI ^<>>^J IjUoJ ^Xu_u V 

CjI-JlaI .c^ill jj-a (Jj>^T ' "jj? SJl^JI 3_>JL5fc_o l_jjI__>o 4_»j^_aeJ Lo 4_lC 
. oJljL__J1 l_jLjj__s__JI ^ Jjua Qj* i ^l^t'li nj La 



? u wmKH pJUJI piiiJI jWj kJuS 



^Jj <j I (J-q-Ti-^-J ^iJl ^^pajj— ill ^ya l-iJCC C.«jw[_jJI ^j—t-aj _T 

• 1 3c < ^> ^JLc Lj7 ic jfcl! 4_l£1^ 4j3 Ju ^p^jij-flJl tfjub j. 1" -cj .1 
4_s jOju ^JuM jj^j iCiljLO^VI ^ >^ jLlrtj ^jj! .0 

Common Sense Realism pUl ^dJf 4**4t| 

tLLvjLs- 0 ^ jn-w ^JLc tiJLlA ^L^ I jl La Jj_>. uuL> 4 a <«>UJI JcL_uj jlU 

1 JuJ> ^L^ Ijl Loj iLjjjJ l >*l>JI »1 I uu ^1 CjI jk*U cUju ^jaiej 

4j3jU"U jVI JljU .(J-jlII 4_s L>j^itJJ tU^Vl £>1a 4j Li j-u-*j U LojIIxo ^JUJI 

Ja\a. <n\ 2Llol ( u u jj^ ^jUJl fJLtJl (jl 7->l^l l^jlII Berkely ^jj^ <>*l£I1 4_*jii 

^jLlSj .^L*Jl (>u-><-ll ^OJtalj (3-4 ^-A ^ Q^AjjjlLI (jj^jJ^-i-JI . Lla ^jli»Jl ^3«J 
I J_>- 5 j j "1 ^ <JjL_uJ LjjJlJ ^jVI ♦ LlvjL^ Ja_>.j_« ((^^^jLiJ! ^JL*JI» ^jl 4_a_j-A3fc^ 

aJJt JJj_a ^jJLl £jLu <( rU CjI j^d llj tCiljjVl 2lLxlJ L y±^l\ CjI jUt o jl i j -vV 
Lo Jj>u 1 Jl>- 5j^JL*-a (j ^"r 1 u SJuLoJ! ,jf LtJ (j^jLi j_rtj ^^Jx. L^Ibttjua Cujj CjI jlrnJLI 

^ JloVl t-jaL^Vl jjfc I Jul (jl£ Lojj^ ij^ 1 '^ cr^ 1 (jjUrxij t 4^Lo»^LiJl 

Determinism 4jj_ i_->JI ^_>LLaj t^-^u^LJI ^Ij^aJI 1 ^ o<-»o ^1 cjVU>J,I 

J^l jJljj 4J$J „4i i^L^Ji ^ 4 j nil ^^LlII JL^q JLa _ Essendalism 4_Jjju»VIj 

<_joLojI (jj^oIj LiA n"i U 1 ^ t-iUa L^La (J£jj (j^f jl^-j jJbt ^lo j j m aJL ^jJLl 

.(3^i ill (jLi c-^iii^ (jj^fc? ^ ^.J-JI ^j^uu^ jJ^j-jlII jru Lvljj ^LtJl (jji^-ll 

La_i 4 aljullj CiLviU uaXi ^-<->> « 4_^>L>Jl 4"i t?Jj>-L> ^jIjJI ^jjs J$J 




j-lju <■!> La-Ik is*t\,\ (jfjc & j i-£> <LojU« CJ^3 *(• • * (^JLiLiJl urt*f>Jl^) -^J-^ 

^Li ^ LLajLuaj ^pJI >ill"< ^1 ptl SjuJlJl d>> jU r j! jjt>\ jib L^La J£ 
o Ila c ^> 3ojLiJLa . . . Cjy=? $ I | j < ^SuJij j^Jalll j ^^JaLuJI L^-Loj jJ ^a_jJ ! 
^ 431 j JUdi ^ ^U-^.U J£ t<£i.y\ tit VI V oUlW! 

L« I^A£ j_aVI {j\ ^t-uajj (L>^J '^Ila cn« <J£J JJl*_x»j -^>-tj 

^-jju ^j* ^jVl :4iUI J^LjJLl ^>c 4j>Us ^JUJL JxIuUU t-ajLus 

1 0 i j *~ ^jl j itV^ i j-iii 4_illl 3jLc jl t " r uj 4-1,0 Uil d>LsrlU i^iU 
loSufcj > . . ^ x\x \\ a, H "if| 4 j ^1 ^yC \jbj y r L^Jjij 4_iU! o JuA ^^ul—OJ 
4jljJL>JI » j n 1 1 _ 3j!j^>JI _ JL>JU _ SjJaJt '.Jjjo CjLa-iU ts> c C t *jlu 'Kl 
<jLs lLUjl^j tcy i^LLl ^ 4JU_>o C-uL£ 1 <i r (-9^ "JvVl 4-=t_t^lj ^L*-* 

c£ ^h* Jj^ «Johansen (j-^L*^)) 4 nlk? ^ jJI «gene jry*» -Jl t a 

^^1^ J «i t" , ,u JljLa (( Jaj ^ <La j In i U 3j^j>JI» (jiij ^ • ^ aLc 

u' l^ vfC a j i4_jjua5>j5 ^L^jj ti^ju>JI 4jAj3->JI L-jjv^J I ^lc L^_j_3 

Jo^Lj rwl J Jtf>L_aJ^?l ^wljp (^Jl (j£->Jj$ tL»AJUjuQ I t rtj <iU ^ j ,t.") <J£ JUX. 

t 4j^_Aj_>J I o l^_t j-aTlII 3jljju>JI cjLjtIU \ r\ JLl jL^jl l- IjJj t^-ufcLaJLI 

Ij-Laj La c-jl t jTluiV ^ rt*vj Lo ^LlajVI ^^yj oL*JLLa-uaJLl j^IjJIj 3Lc!j^» 

jjusu&l 4-JLuaVI L^jVjJ Jl>j CjbtHa-uaJ.1 ^j^*} 4jvJ^>.j 4ajl!iJI 4lSLuJLlj 
djjlU)) Jl -IU og>fl jJ (JLlLa i LoLcj 4_nllic_A {JjJ>*\ CjVjJ Juo ^^r. 

^1 ^jJj (jjjlaj j-jaj t^t ^ j jj»"iU «Devries ^j-ojJ)) 4jijluI ^jJI « Mutation 
4 A, i > 1 inj «T: H.Morgan jL^jj-^n) <^»f t(3^V c^j i juj_j*. ^jj 3l .^'i 

Ju9 jruJ^.U ^^-aJI u^Liall^lj <4-uljjJl 3jU,l ^>»L<Lo ^, it 2 j,-L-i t lU 

I JLA Jj-o jlj^J ^^^ L tc- T Jj . LoLc (j^juj! 4_)!j_^ jrt <^> ill j-J-C. ^jja Jj^JLLtjul 
l^i ^IjbtlLujI jl j*JLc ^c-UJI 4jlU 4_i_cij1_4-uV! JulIjaII fjji cr* .' ^ '<-^i>JI 




fi^uhJI faJtaJI jolaJI jmnj kAjS 



Evolution jj)U^.H ^ a tdJj 4Jlal ^j_aj < L^Jj-uol ^ ^ji iiti oVI «j «J 
4JVjJLJ J oju-i «j J£ ^nol ^1 Group ic^^JLIj Darwinism <_ujjl jJIj 

uLijt ^ 2U_j^yi 4-^I^L 4_1 C*jL£ ^yjr 1U <^iU JaUkJI 1 JLA JiLa 

< Variety £>£Jt ^JLLa-uaJ, oL-UI *L*lc ^1 j V uJ ^ uLfcH^l *Lalc 

u-i^jl Ubj! ^^h^ Gregor Mendel Jj^-Lo j^mj^j . Species £^UI 

oLjI ij ^ iisljjJ! ^ 1^ SjljIjJI 4_ij 1 >J f. I j — =wl *L£! ^ Ji>L<n 

(^L^-llI j if cj 1 j 1 1 1 0 lr «hybrid C^T ^» ^u-u! jlUL-a ? j l_J I 
- tlrujUJI tjrj-c j I JJt I ^iajfc^a (jl-Mi tiUi ^ <LiLi Heterozygous Lj-U»» 
Jj i \ 4 * ua j ^ylJ I (>yl j-aJ I jlj^Lj L7 ia 4jaLL>.l cr 3a \ t < r 1 1 I Ju& 

> 4 n^MJl 4 /< sc j 1 1 0 Ja^=w JoLpw] 
^1— «-l JJL_3c— a < J^-*j t4 *>JH jlj) ait 4 n I " V a d> LstUa-ua-a 

V I IJlAj t 4_^j-jlXI ^^Llj j I j q *i mi I a «>> "n jJI 

.5Llaj3^ia31 ^ j U i I 4_lajiL_uV| CjLstJLLauuaXI (Ljr S LjJjJoj 4jjJl>. 
tOLaj^JLj Uf ] ^jj < 1 i j JL_u LcjJs t4 rt ih^LaJI ^tfl ^j-^Jj 

^ ^1 . "IVI ^1 M^jJJll J^ljlJLli ^J) J in < t <j UJ J-A 1 JLA jL^ La_)jj 
j^JJ ^>>lj Cj i 1 U < t, I JuJU>o 4 n ui^L aJI ^1 y_-vlj . . . ^_^jL)1_j_^ 

cjLaJjJtl ^ jjj 1 a £ Definition 4 a K ,1 «>itl ^ ntL ^_al^_lJI 

.Essentiali 

j j f u j 1 1 ^1 In a ^j_a JustJLcuJ 4 <a < o^LdJI ^a JLjJulJI 1 J Jl_o iJlcj--^- 

.«Definition» cJij^aIII ^ixJL ^^UlAJLl 4 j-a-^o U ((Explication)) 



j j J a 5_jlojL»JI! cJ_Sj^a ljli_e_}| <jJjJI 4 a < u^M-oJI 5j Jl £ < . < j r « 11 I JLjI 1 V 

Ju9 JUJLj5eJl!l ^j_-u__>- jj| J-*J j-JJ-J)) < CJ L-*_lU <_a 1 1 (_-J_JLje Ju JU>U 

Jl5 j»SLJU dLajUQ ^3 4_j| l__jJ_*J jl 40jJ_U 4_g_*^0_} <l$LouqJ C. uim ^ ^. rt tta^ 

j . . . (( I — g_uLt_aj CjI — aJ-_H (J^-*- (J-iLstj (j I IjU? Jljv^ ^ <jl u V 4_! ^cJjlj 

4 i m< 1 jL_x_.l tj\ £yi 3j^LUI 4_UIj_J 4<i inVCi LI 4~ Lr iiitj V 

<jt 4 "ik >>>La tlUi oLa-1 Ui^U ^Ljlxj ^Ijj clue-Jl 4 j ub? ^ 

4J jjuu UJ pJ\ oL^IU^tL) 4l_JU «Spinoza >>f >» cjLIi^ 

JUJL3— -J 4_-l JLC ^j-C ((j^i^i)) ' ^ cuSLj IjL^ja. <«CjV|1 < ii j!3 4_*J_L__>3 
cJljjUj Ijjla-U <j] 4_ii_LU_J 4\lo_a_J,l 4_l_JJI ^Ij ^ L^jl VI ♦ ♦ ♦ CjU- I U U 

. }LjL>«-J lfr> jajLuJuj CjI aJ__H 
^yjj La_lj ^» mm La- 1 jcIaJL JJLLjJ.1 <jl 4_jJJ ^jUrij ^sJ La <j} 

_yJl ^UojJJ O^LJ-IjLIJI ,1 juj *(-,«.» I £_<a 4 3jJL_5__a <_jL_Ljj_*j ^,1 f. Jjj irt -mil 
^ jJLlJl £_a ^ ml. a-U La-s CjL> ll-> j_^a_*l ^ th" fl I jJj i^j-uLj-jJVI 

fc j -a_ ^ 3js Jlj>JLI oL-jjjlIII oJui Jfj-a j--Ijj UJ- 5 ' 4_5j__tl ^ya j a" < u.U 

» LflJ-J I JL>-I (jyJj^ ^£__->J t Cj L ^ ( It < .u-j" <jr 5 j»JL_SjJI ^TtTcMt-LL..! t 

JuJL_3t_U ^JLuo j Ljljcj 4 f i/M-dJI 3j aj,.<>) j j \ ^^lilJa t^_i_ujL<JLl 

~J-A ^Jt 4-JJ.I Q ♦ "f MtJ L_4 J i I 1 3- 1 ^^-^ 4_^jJ1 m^-3»0 ^_xlcj (J-l tCjU- IU tS>\.\ 

4_iL^Ul ^ <>> j mi La ^jfc I JL^J3 t4_cujl ae "< o ^ -j -ii. CjVjjjUa Cj! J CjLjt\U r^i a 

(«MAUlt^ 4Mit£dftJf£ 4iL j&Jt^ $dLttJ9 UrfjM 

i4j <jr i ula oLttoSLLa C-JljLa Lkj— lC^ CjLcI t-> <^-\U olxJb ^Lsua <j\ 

2uj U ( 1 1 j Hypothesis ^^-aJI <jrU 4_^ ^ a 111 ^^ic 4 rt M.>i a II (j-cxftJ ^ »^>jj 
4-i^ alcll tfJLA jJjLrt c_j_>- jit i ni La (( 4j^ ]n } 1 I)) eJujju ^ (jijl V La-Lu ^Theory 
(J7 Si t\<y-LM . ^sIaJLj (J.t Tl.mi1, I (jLa ^JLjv m^I L;T ic-j t3L_LJ>Jl _alc 4_toLitJj 

t 4„ j IS a j^uJLjv jjij i_3j) cnlj <ilt L4.j_C.jj Ji__ ^jy-JI 4_3j_|l ( j^a 4_^jjJI 
.«Endless Quest 4^ cixjtj)> to^i-^ ^ 4-3lj-!t >£jju-u ^z. <aipi ^ (*) 



_ c^jJL^l j! _ .Vi,.£l jl2J» J>2j jJa 4JLaj ^ CxaI I oK ^JUJLs 

Jj-jae—a ^JL*_JI 4_Lc CJ J-jc-Tu Lo jJLaj t— 3j r aJ j rrtl 1— <>-<jj — « 3 J^jJLj>. 4jjJiu 

i Model £Oj-aiJI jl^ ^jjl l>xi»l 4J1 o*"< m>1 ^Lti ^JwT ^IU<^ a 

J-*i J J-** U (jlsj-aJi OVJ <LLij jj-aJl Lo_a tSj-j^-Vt LaLc ^jjj- Mitt I JjuS 
^ Hail 1 c/VJ < *4^> <— ^M^-H 5tfjjj^juaJLj Ly xoLj tU tn a «£-ja-4j» Jl 

OruV *Lj3j_j>J1 tfjub £>kl ^1 SAlgorythim |^j.<m ♦!! 

^1 Jjsfc-^s Lj \ j_«_uj La_U OJ) J- •> jJj J jJ 1 4 I <y.t-"i t, uJ 5jj-^jJLl Cal 36 I U < ^> II 

. (££jLiU < jr i/a 4_ujj ljufcj) <jIo LLtiaiJ I LaLulx ^ <(4jjJ(aj)) 

^1 LlILc CjJuIj 1 ^ 1st < s> jl jj^j J-t-saj (jP-^J 4jLtJL>JI 

4jjJij (jl ^jj^juoLtJLl jj) U"i I I LaJLc Jl^vI Ju 1 ajJLc ^-t-a'^ S4 i?j n^JI 4_ijj_<a 
t4 rtj ^1 I Jul J j Stej V 4jj Kill (jl 4J J ^.oj t4 n j <? ^jVI Cc^- t-<^> I jjlalll 

0_>.j-iv _ ((^jjILu))^ ((^^jIjjI)) _ 4 ,1 1 ii a uitl 4x.jjj_>JLl ^ 4j^xj>.jL>J1 (jyx£j$J\ 
-^u ts>\ i^^rvV Ca£j «jjjJL))) cJuiuj^l LoJiIcj t^_^Lj Jjj>-j T^^Ii-aj 4j^J^j 

LijJI 4_JLs (— aLjcL^I LoJlLc i(JitiL>j t4jj f 11 Jre-a C-JLv 4 ^ j 
3j_aj_jJI (jLtij CjLjj, lH ill £-!^_j_9l ^(j^jj^jJt (_ <-t^>J L<g_4^oo (j-a n j "i 1 1 
^ f. (jr Zu^ . LjjJI C->LajJ t_ a .U 4_-r jje uaJI 4_^_>.jJiJI ^L>o ^ylJI 

j j <i ecu 1 1 ^LLkj JUu ^c-Ij 4 4_2to5tjuaJ I 4jj> lr> til CjLjjkI^'iH ^JlA ^Jj>.\ (j\ (— /-p I 

LiUj jJj^J - . . 4JLjJL>» ^yJJ Jj->o ^j>^ 1 -^>-*- fl O*^' J J? J I ^y-u-^J! 

j .-» *3 ^Lj^Vl fcljA l^Jj : uJLi JuoVl J>^ «ujjb» jL5^f cJL£ Uo<\ ^Lc 



Empirical 4 j« "Mj cj L>- ^ 1 n a » L^iLi (Jpt 7i^}\ t j£L*ll j^a-s jlil 

... 1^ t^ju LL I Jul (j^jjuu pJj Lfeju^b jj^j diLjJbj Propositions 

JU L_9 ^a'xj V Jpl n ^yjl CjLj IS itl ^j^-fcj Jj-aj ^ Jl_C jjLfl tlUj 



UU>^f it^kiii Universal laws^^Ji <*-<i^t 

t-dJ^_*j Juus^l S4__u^£j*| (j-y|j_JaJLi JjjL_a_>Jlj CjLjjJoIII 4_j3^Lc, 1 — a 
jruljJa /ya Ij-ul^" <j£jj < l^tejLiij jj nil (j£U-> CjI jl <ir <jX LajI jr\j| 

4lol ( (i t\ ^j^xJ 4_jj1j__>J1 Ij^LxUjjJi jr}-j|jJ9j 4_ij jL>Jl jjjUa JlLo _ g-Lj) j nil 
0 Liijj jjjU It jl Lol . . . JplJLv 1 j a ( n't (jl 4JsjlH j^a I ( u j jJ La 

. 4_iILc. Sj-fcLli L^j^ j-a ^i:jJI (^Jx. ujjLj9 LAjLjIL£.I j^<u t4rtjrt>» ^IdLuoj 
c_^Ljl1£ 1 flj fl jj-aVI j-Jlu* ^UauLi\ ^yJJ 4 * j jlnll jrpljJLl Luj \ ji 

^Jx. 4_i *u_a <UU->J La^j UlaLiiij (ja»jL*j j^tjj i c-LlAJIj < i^llj jL^lIlj (JjIII 

«Lyell Jj-J)) Lt Ij cjljukLjJLl ojla Jl* ^L-ul er^J i^j-aUJI 1 jl-$j Lm_B^ 
^^^ULI ^ L^s jL j^}_j ^jJI iUniformitarianism jl mV^l 

jx. ^LajJI jj-uL^-uaJI JjL>. LajJLcj t Jjn"i 1 ntj j-uoL>JI ^ 4jjjlx ^jJLo 
g.1 m") 1 fi^l uiijuu V 4_jj^ tjjlc 4 j u-o L^jf lj) o-C.j i^^LjJaj jj 10 

. jl^Lllj jLajJI J^jS 

jU (^Ao) ((^Lumj (^1T) «cjjU^)) Uj£j * ul^Llj o^j- 1 ^ j j iT.H 
^jLa i«jjjL^)) 4^K jjl 0 *r<, i nj LoJlLc (j^x>.^J^j_t]| jl^ jLt>.Vl < i\r I 

(jSLo-Jj t JLoIi "itl jl Jl-J ^5-lll a" 4_*l — c 4 j rtUifl 4 t-t-i^ jjJju 4-L3L1.11 aj 




^j_/<3 4_3. \ ^ "< ( <n La Jj-iL-so La IjjLj i \jJb £— ^ jJI 4_^<s j ^ t? o ) (j^jLdJl ^^ic 4 j LlI I 

NeW 3JUJU>. ^ J<»LawC dilj 1 *i(J Loj iBjLftl Mill (JJj-La (J-C 4 fl Ut "CI I 

: 4JLt>»Liiaj<j ^j^oj t^-*-ul j ^tila-u^o - ^j-rtLaiJ LlJo _ 5^jj>.V1 j i Concepts 
<U OjSJj jjl o^Uj Lo J£ jLs itiJJj ^yk. frLuj * Mental image 4_i1ajJI 

i-_>Ljjj V Lc^^a_uJL> (JtlJu.ll lillj ^joj ...^<u-ALiil /y: j y *j 4 j < AO 3jjj-<3 

JLas-A L^Lftj * 4»jua*uaj5c-J J 4 j.iu-njJ 1 ^JjfcLoiJ 4_j_&L<j La^LLsj 

.wiilj ^jji. j^&j <^u^M jLl^lj Biopopulation 4_oLp.Vl 

Serald Holton «j^iJ^A jJIj^j^w lt^ J J -^ ^ J ^jj J ^ ^ 

^1 .UMa JL>. ^!^j.(Thema w-) Themata oUu<i U> 4_uju (^VT) 

4 j n jj j aJ I ^^JjlII jjjL3t-a 4_j_(_uL-uVl ^jjfcLall JlX. (j I jjfc ^ <^>_-?r miH 

^ J <r> ATI L^J ^jLi d>Vl_>JLl djla jIjj a 4 mij ^ylil 3jujl_>JI ^ULjkJ! 
jjjJI ^ja! aaU ^jLs 4 r A^jJ3J_L!l cjVUJII ^ys Lot . L^jloj 

j3I j iUII (-jLieltj^U jjL^ La JLjJljw jtj^fl (JSJ (j-ojJ 4j I ^justuus .j-i^Vl 

^jij—dJl 4_jj Ju>J! Cj \jj U "i \ I /^SJj 1 4 jjj U 1 1 Li-rv- j) I JL?c_j<i ( _ ;r 3 ^JJJ 

^ufcLUl 4-l^L 4jLaJI 41JLS CojL^ 4_i£_u_ iJ }K_J1 4 A ,„Ut1 c-u^JJ! (>«sj 



■ 



^ya <jf jjj tfl! (( (J\j& \ ts-> a » LAjI > ~ c I j^Lcii^l IjUb (^^i-C ^ylJi 

t(j^.^l!n i^oU jJl cJu^jljJI <;j-jud ((Jj^tUb) I Jl& <J!l<» 3-uJLaj i it <^>fl 




'•;:;f'K 




4 



^jJI 1 ojj <j-jf» *<J^— ° ^tJ—2> C-JJ-^v <Jj->- JIJ_i_o 

tfjjj !i<ii ^^Su ^j-LSs .Homo Sapiens 

4_j_3cjjIj 4jL£jv ^Jjuaj -j->"\ Hjj . j « g a~s 

. Historical Narrative 
_« JjLUJI Ijufc jVj 
(Lj-Jil CjIj j . (i a "<tl 



l!)L)Lcu_>. (j^a i U S r ill 
JJL£. (JlIju LkJuja JL3 4JLuiaJ| 3j In 'ill tfjufc ^jU iJLx 



(_oJLjj La SjuaLmi a 4JLa-,r< , „V cdJj^ 



LDI 



Jl < <i $ .i ""V d Lcjjj '«4_aiLaI! 



4 j <»lf 4_j_AL>. ^ 1 <jljl^- lu ^jLoJI 4_i j .a. * "n U LlLflj cJlLLscj jjJo-i I ^ jir 
<jjO 4_<a jJL) La Jjj^ (J,,L.>JI (jl Lj^jLj-Lu-a Li, A <j-aj i4_ajL_u l_jjL>oj 

JjjjJo <j^ CjLI£_>JI 0 Jufc j»L-a 1 "i <i a J l!l <_>! j ><8 > tiUj £-aj iO^Ualj 

.Sj^l CjIjL^VI 

^ £lu ^LUI ^ jLua j_jJlj ^yJ! jl t4_> 4_iL-o^U LuaUw 4 jljLS L^jjJ CcJ)L£ 

* JUbl^ui jjj* dJUjj Lcj Lj^JLa (_^JL*J1>.V! £j_a ^| (jSL) ^cij 1 4-a>. jJ^jjv £>|ju>*! 

) * ^Lc ^^Ja _ diLjJaj 1 a $ 7t i < u La £_a _ Lul_>. La j gfcJu c^j I Ia-^Jj 
j— rvl ^1 jda r^>l ^ 4_x^Jaj «Walter Alvarez jjjl jJlJI j» £jJ* I a,i lc 
4JGU l^LA^SI Uju! ^1 Sb^JLJ! ^Uj lt >jVb ^l-^UI f I^Vl 

.«Yucatan (jl_ULsjj» ^ o^j^il 4j*$i£ 

iLj^.^Jj_L^JIj t (^aJLjJI 3lAj 2L^Ijju ^j-alitjj) Cosmology oLij$£JI 
Ll^^Jj) lJ\ <j-a i£>^' fJj^J 4j4_jj>JI Li^IjJl^JIj .Paleontology j-jJsL^Vl 

jj-a ^aj (J£LI (jl ^o5t-ua»j idJLJ^uaJI j-AIj) LMLi ^^LaTo Cj^Le-a Lflji ja~ar'3 < 4jjj In" 1 1 
« ^.j j A ft p ' * j 

j.^-r. $Jt 4j_A j jjju La (jl^ jj I fl^- a (jj^J (jl (j^Lajj i Jj-ilU 4 jrtjrt^w 

4JLL£> clti L^SLj (J^-jlj 4_j_flL^ 4^wjJl> (±jljU>.Vl oJJb j j i fi n*i 1 1 > ( h^j <JJ) ^ J « u 
K-uij-Iu <±<j ^-i ^ a l«ll i ^ <a Lulj-uJ LLj I jj t jl i " ->>^L1 

J mi 1. 1 "<tl ^yJI 3jLc ^->i 4 j V jjLlJI CjLL^LsbJLI ^ i> i i o j-lJ 1 4 o j nil (jj 

^^Ij-iil (jL^ LJfLa ( L^jLojL-u (jr ic L^jLi^V t-uj-jj (.riLPt; cj!jl>.>U ^yitjjLll I 

CjLjjjQJI j*Lal JL>JLl ^-L-uJaJ 4 ^ 1 j m ( » ^^_i_tiLJsaJI c_*iL>JI ^yS CjIjj-i-oLujJI 

• 'J ' "Jj^^J ^ n(»j-JLJI) (jrli>»^UI (j\jJL>JI (jja Sj j *w 4 wo (jlslla j^JlJ 




(2rV Lc* ^-J^^ (jr^-J 1 talc o^L^al ^-oL^ ^ n U i a ^-^J J-^ L^jj 

1 ^ " j *w^L-ua 1 ^ A J- St j V I j^-A (jLfi Cjj-^-SiLjLj 4_iJtjjl_jJI 4_il£L=»Jlj 

i^juv! ^jja <_>j (..ill c_aL nl'sl «LuLui lj) 1 -> j>- {jr *\jtl\ j^j TilW j j "< tj 

4 Uj m< jTI IjJiaJl ^yS it-jJsl ^jJL» ^ 1 1 J^_<o 1 mj^ o "I nSj~L) J ^ <_Jj1j-uS/I 

^-IjJLl Liljuj . 1 m Sj < ij mil jujlso ^jSL^j <Nj -w- 2Lul_tA_tSl]| d»^lx.LaUI (j^t 

JL>JLl I Jufc Ly i^ i L7 2jy r )j2 l^uLuif 4j^uLlIII ^ISL^Vl ^ki a (jl 4 j n.uilnll 

jJlc VI 4J0I ..1 jJ1 oIxj* JiU-> j j > V Lij>. ^-lJI file ^ jj-^Vl L3 i£. 
J^Ij-jlH J^IjLJj clu ^ 3 > S til 4 UajVl ^ La! i^yijj^JI ^jl>JI "< mil 
4 K ui 1 I JjLu (jL-£ i(jr JLal£!j ^j.IUn o Jlic 4-»_^j-Ti_a ^ j r J y 1 , gj j 

LT a ^je-jj V - 4_jJjl_iJI 4_-j i_uLijl CjI tfl-7g„.a jjb ^jJI . w fllaljl l_>j_Lu<VIj 

Vu ^jl III * } 'J LlAj iM-i-t^— « ^— * l>Ti~^ (J^ *^-^lj-laJl J i 

. 2uSjlllj_ic. j^l^laJI j^Jj^pJ j-tSLal] I l^J-^ I 

1^<Imm ,,, J_l11JI V jX\ cy> ^JLall^ ILAu* 

lJlSjJo ^1 JjI jlJI jj «.:J IjJoJj * L^jIoj ^ jJ>S$\ £-a J^UuUI ^ 1 <i 4JL0 

tfjlA j j Mil ^-pe_uaJI ^fl flJI ^jLfl (j-aj ...SJljJuC jJ^Ij-C LkJL^f jl j"i -wl 

lr<< IjJ *L^J 4_1»UJI J^ljil 4_^IjJl> VI u mnj V ^j-a ^1 ^ 

((^jIjGjI ^Lu SjLcI)) 4 jU r ^_a> 5j a til ^L_i^jVl ^ Jjlt "II Jj— 
Jjlt.-lll <-d-lt-^ *<JLH>-i j * Posterior- Reconstruction 




Sj^LIaJI cjjjuk j-ua, 1 cyfej) ^ujLill^ t Proximal Causations L^jJI 

LujlII t_iLu-uVl Ultimate Causations. ^<^> i_jUi_uVLi l-^ju (^^j J^>^ 

Lfcj j C J 4_j_£j_L_u11 Jt 0 c <_JuLLiaJ1 2l_<_ujL^<jj ^1 eiilj 

QjJts 4_3jjua^ t-5j-<iil (j- 4 SjjLuo 4j m -wj 4_u_)u ^ol^jj LiLflj ^uj (J? l!l t4 U 

: jjfcj 3l_Lj>Jl ^Ixj J« " Mill j-LsLitJ j^oj (J I J-i-u Jjl 4jL>-^U ULudjj t-jl_i_4_uVl 
SjuJljv 4_u-ljv ^>al^J SLtitj ^1 (^Jp (jylll (jr^ i>J) >^-i rtll c_j L-i-t-u *^ 1 Lalj . 
^uj j£\ 2ujIjJ1 CjI j-jATJI JS^J o^J <(4ajL^ ^«yi JjJuu JaVl L7 k. ^1) 

<?Jui> . . . 4_iiejjbJI CjWjG i hVL LgJi£. >a*11 BjjjuaJI *lj^>>1 £-J-<t>iJ ^jJj 

Sexual ^> 1 11 )->Ji 4>u (^jLlII! 3j^kLLi ^j-*- 1 0^ *<-dJjJ J 1 1 4 £ j c4_ljvjJ j_u 
t( j.al>Jl ^ 4 CjI 'm >J1 j cjLj^-oj^JI j_a> c-cjj^ c-^j m (^yJl Dimorphism 

jl^I jLtJtj^l _a .Sexual Selection u ,, t 'ty}\ c_sUt!jVI juju j^T < . ■ j ■ ,1 j 

JiLo ^Ll_>o ^ dil^Lo_>J1 ^JLi 4_j_u1jj ^jLa iijllj ^j^o alii ^ ^ j ^Ll^vVI 

Pluralism 4UAMJt 

^j^-LoLi ^1 4-jj j U" ! I cj \ (jl^ 'cJ^^ cA*^ <. Li^j < ,i^"<! 

J Lta all iSj- 1 >— 3 3-^3 i 4_j_cixIiSJL I CjI <i fl CJjIjj^ ^*_j_lLiJ1 l_jL5c_jl>VI Lo-A 

Diversity of ^L^JI /^LlII S^LLd j j < u oj ^ 4_pju£ll ^j^l 4_li<il ^uLUI 
> ic 4JLSL«!m a LH (3^«-j 4j^ju^1I1 ^jui a t 4_j^vjJj_j_JI j /vljt^tl Laj j r ^ life 



( ■> ,nr <>aL!iit oj-^l cr^ Zimmerman jLa >, o mu» ^ Uju) 4j^h*JI UsIjJL>JI 

jroJLJ>JLl 0 >> *j JljLaj ) 1 j 3 j-&S Jjl fufc '>>L£ ^ Je ;4 -^* J uaJl 

^^sj^Lj <jj<^jj<j 5^jJ_>J| £>jjb Cuj\S LaJlc (JjLlju ^ 
(jjjJs> ^ - 4 i n M. c ojjj^£ L^JLua-aji JUlj - C^j ^ ^-^1 cJj-oj jl 

j^s jry.A ^Ij^jl ji ±& 'j^^ lt^U^VI )L£j '*UI jl i>>j> 



Lp^JgjuJI 



(jjjtill ^j^laUl £_l>>Vl Jj-ol Lff^l" ->U (jri^j^iJI £ru jjIjJI Jjl^JI 

cJD JlfU .jiuobU ^UJI IJuua J}U* j>a lLU i CjJ? ^1 5 
^jG <^ ^LlLo ^jjjJaj l-jLjc^l^I £ru L_ o_i_uL_>- ^_L_>Jl £_dUj_Jl jj| 

4jjiiuj t Preformation u lj nit J,j< i.»"H 4jjJ^j LLa ou^JI jL>. 4_iU c j j .» a it 
4 Km. a ^! J^v LT}-flJ>fl Li' cr>J <-^>^ jf 2L5llL>JI j Epigenesis <yuilU1 



Probabilism 4JI*^ltl 

<jl <«Law of Higgledy Piggledy ^-a-u ^-a^JI ^l^t) ^a> I j^L* U^l ^ujjIjJI 

<4_^jJj_lJI CjI jU >JI ^Lul ^ 4-3^1 <<MJ jjjj jrU^UJI L> iaJU JL-Sj ^ Jii IjLA 

«Laplace ^MjVm ^ U oia J*iJL Lute <jl£ ^jJI jjjilJI <jJL)j 

<Iuus JjjJuv ^ IjjJ 43jLu*aD q\ yCun LIB ^£ iji Cr" ti' (J^ ' ' Vjj ■ « ^ 

^SUj jjl>JLI Locus ^Jl ^djJLI ^ cjJjv ^jJI j h »jJ1 jl 1 jla Cr ix>s 0^4^ 

.3j-aLJ! 4] M^jJI JyKU 4jjUJI CjI^I u^VL .U nj^a^. 41qLujj 



^^J^mJI ji hill ^ 




?«Lp)LJI folic UpgJ^JjJI pic jjujlQj uLjS 



^lolla (>J_J ^IjJL^. Ju-^Lfl J>>>J <_yk. JjVI ^L^l £JJ>>^I JjG 

^9 LAJjJVJ ^JLC La-3 i^4^jjjl>JI iSLjj-fllj LlSj^£| Jl a ,uij Lj_ujI ^-Aj) Lhjl Ufcjjl 

e_j^Jt>. ^yS Va, ^LjJlj^I ^Jl a <Tuj 1 j r .J (j-u LxSlj^JLv ^\juaLi 4—Jl a,.t?iill L^J^al 

•.^"il-v-j^o ^jle. c^xj JjVI SUij (j! ^^isLa itjAiJI ^ <Cu>Iaj « LAgassiz 

juu L^fl^o ^IjJI ^ju-sl jlaIj .4_ujJbJI ISu^l ^ (Lama U^UI) iryl'mill 

^ djj^xj^o CuiS ^^yJ^UI j^-fl jl oljj^a JUu-Ljv. 4_bt_a Jjt_J \ AOA ^Lc 

jl JUu (jlo^-oll 1 ju4> 4 Tfc-LO CjJL^Ij JLai^ i L^ia C^xIojajI LusjI 4_JL».cJl ISu^al 

.(4oJUm.H 3jLa) jjjl>JI ^jJUJ! ^sL>J ( >w 1^..^^ J£La o^I 

J_?e_cJI ^ CjIjjlj j_a « jjjb» <4— JJ j-^ La L? Ji> 4_jjt ua JlJu! ^ji*- 1 4 K i« a 

j£Ia t (Archaeopteryx j-^jl ^gUH 4 a <.,!) jj_JaJ!j lJusJj^JI 

jjjUII joj 4^Lua i4_jjvLj i \ r A t n^-lj^l 4_£}L_ul drVJ 4j_u 3^. j ^ C-JljLa 4jjjU"(tl 
jjjL j-usl (MO^) J^ol j£. 4jL£ ^jJ^'^I 4-p.LiJ! j^a 4_ulxL>J! 

Jj*_txJI 1 \a t i.uj ^aJ jlj jjJojJI SULaJLuu CjLILk jlJ Ja-oljJ Jj_>- a 4a_aJL>. ^^yic 
c-jL&JI j-.n't JLju VI ^LSLIl Jj j a tl 4j1j J-b ^Jj ...dUj O-ijj Uj ^^^Jj j -kJI 

. ^ \j ^ A t i CjLiL>Jl j-a JbjJll 4_l£ c ^ uu^l J^al^ jj-OJ 
(J^e — uA\ ■j^sJoj jx. 4 >JLlJl J^l ui II ^yLl frj-juail — ill < _ 7 Ja ^^la 4__£jl — ii — aj 

4_j_a c^wjls * Speciational evolution J& L1j*j ^oi ^L^ ^ cjj^lj t^^jjjij ->JI 
(j-oLi- CjI j ^1 ^jt /yi Populations 3j it 1^ ^j! .^r J>s-j JLa^Lwl 

jjj MjLx CujL^ jjLmi *JI djuft ^ jlj_flVl JJUl 4l5 jlj t 4^juaXa jiallaj 4JLaj1 ^ 
^ CjIjjuJI lLUj CiLiij ^aJ jj^oa 4 Juu Laj^vj {j ^£. JjuJ ^^aij jJft^J 

(.!,> j II IjlA j-xkj JL-Aja ( Ju^l j^yJl «3jij) S <i a CjLoLv)) 4jiLe^a j_j_>J I ( J^-«-u,tl 

^jla ^ j a7m (^VY) «Gould jJ>^»j «Eldredge ^ojjJL fil LaLi nittl Ajl^i 
^1 Theory of Punctuated Equilibrium 4-flj^All La-^j^Jaj ^ L^Lcl j u»j S^LiJI 



(j\ (ii! i jULaa i5j_AliaJ1 oJJb j j m A "il Lg-J Jj_<i. t . U 4jjlaJJl J^jsb-a ^ j ni jJt lu 

juLo BjiitSL^t ^ «Glen Roy ^jJlDI _ ^djj^' <jn-kaj>-xiJl 

« Ml ^1 jus - Parallel Roads <j>u)ljJiJLl jrtjSjpaJI» L»-aU m.Ij LaLc W* ^Ij-*. 

c-jI <if I ^ ^Ij mi c yol ^ jtLv ^Ljjjl cjjju>.j Andese jjjjVI JLl^. ^ 3 j j j *s 

J^JLjlall (jjju* Ctfe i^jf ^ylJI <Cu^iiij AgaSSiz ^JLS 4ljfa Oljiui Juu 

I LljJ>j . m£ J As* 1 1 j uajtJI J^a 3^_pe_J 4_j_L>-LcuJI Jo^Jai-JI LfLiiJ 1 
LaLoJ _ ^ _ ^jL^ 4jI « L*Jj j UsLii*.!)) ^ j mi <i" j p C 1 j 4 t .i <Vt 

J i/> »ll 4_J^X) (j^LcJ Jj^ Jj 3 m JUJVoJI J j.,.n <l"ll Jjfc jl£ 4jV ^TJ 5C <^>fl Jj>Jl 

^Lijjl >^L»j cJL£<jJljul 4 j j >JI ^.1 jll ^ps LiUj ^k. 3jM_cj ^jl_j1>J1 

4 i if) La £_J*-1jJtl oJLA jjv*J a4jjLx. 3j_aLIo oJJlxjh CjIjI < u a 4_xxojVl 3j r"u_ n T i 

cjIjUuII ojjt> j\ ur.lj .4ic ^JjlJI (((jjajb)) « Charles Lyell J_lJ ^JjLij)) 

. jijj I J 4JLa U Lj^_Ajj>- Ij_uju (jjioJ 4jJLlL>- 3j-ptJ ^Jaljai Juu Lo-lS 4-Jb-.lxu.Il 
1 *°> jjt jj V 4JjLo-4 I SjuJlC CjVLs- JUv (jl _ Jll^LIILj _ ^SLJLl 

4jjj)U" !l 4_£Sj_jlII p\c )) C< j o .mi 4jj£j3 4_$j-jx Cj j g In j>_i -v^l jjj—iJI ^_>j 

l^jjiaj ^ (Uoljjlai) IjuJ^ LoJLJ k< Evolutionary Epistemology (E.E.) 

{Jt T i .jU c ryC j j xJt *iit Jo ^ " Mil JL-3 4jjj U"< 1 1 4_flj-jtJll ^jU<r> a <jl ^1 jJIj 
«4_xJjjljJI 4jjj^.U"J1 4__5 j ^jl11 » ^oj! 1 jaJbl J— ^.1 j^Jx. (3^1 — t UaLw ^"(-ti !*"(., ■>■ a 

:4_^l_i]1 ^qnjj ^(j^aLiJI J.^ n\\ ^ ^ j <^irtl 1 $lLvt l-s^j) Darwinian E.E. 
UIjJlc ojJtjl 1 ^ o Mil t «Cognitive E.E. 4_ixl^Jl 4jj^U"<11 4_3^lJH » 



? t L_Al I foJLc UpgJ^j-JI pile jmnjuL*S 



. < . >j^lj3 ij-"LLll 4_Lol ^ JjL JjJLj 4^j-jl11 J^o £jjJll Jufcj ^P-j Jlx 

J£ (jj^ *41 ii j !>. ^ylil ^^jUkJI ^JLnJl J_<aL*-lH <Jja ^ 'i K 4~ ^jJI LfcJL>^ 

(jl ^ i5uJL}JL>Jl SLtrtB L£ljjl JJuu LoLu jijo^nj ^j|UjL>JH ^LJjlJI J£ ^j! 

< fliii^ JlUj . L4L0 SjJU^aj 4.L 1 4 i-ul^J*. tlJIjjl VI UI V kjj mi t T 1 Liuulj-*. 

^ (Jennings j-^tHj ^ Ujl>) Protozoans 4.^/^1 olji^ j ^.tl file, j-^jb 
«Von Uexkull JSLmSj u>*» ^jlb t <JL>JI Jjl>JL 3 ;tl_> ^JLlSI 

4 i mi i,I Li \q )c c-JSLLi 4_uul11L) ^JLuJI oj^jus ^3 JL4 4_Lg ?r <>i "m Ijj t^i <z LL-^j 

^_i_ul — uJl JL_>JLl j — ua_jj V i^i J1 (jrj-«JI q\ qj* Cf 1 ^ {jt^- Cy^3 

^yj 4 t i miH q\ VI 4-1!LcjQ 3j^jJLu» 4_5fcJ^_*Ij V] 4_J mi j U i.t. d ^SJ I Cj1_Jv^_<j1I 

itxJt-LA L7 Jb ^ylll <:1j_<jJ>JI <T> -KJ 4_JL_u*VI -i^^J LLalc *(jr?* ' " ^ '-.'^ <jr^] J- 41 -^^ 

^ CjIj iIjkJI JjQ Lfcj_i£.j 4jbtjJI L^j-G ^1 tS^AMirtfj.tl <Jjj9 4t m,V| ^ *L_3jJI 
mi,I1 Mil— >J 4 i-cu-flLij . 4jj, mi .,J| (J^-slJI La j j<u V - jy oJI jjJbjJl ^jia-SLJ 

(cjLjjjljJI ^^o.*-) i ^ j_a Lcj) (jj^>.^! c »LjIj_xj>JIj cj Ij-iu. 1 1 * j (jl Cu] ^uiJIj 

'*'U^U <-ijVlj tjjVl t-^lj^j JjLLaj Lo ^cjI^JIj CjIj-judVI Li]jjG 

(jr Li L^jjJlS J i^ni J^uLlUIj <:LojJI ^ C^t_>o Jl2 4 ji>>t"iU 4_pJl CjLu1£LII ^-f^x 
4_wJkVl M^j jLkUl ^ : L^j Jaj^JLl >Um.jJI 4 j t,u.U J-fll >->JLi u-uLm 
JLxjj Ijuk (J7 JLc jiLuj S( jL_uJ^U 4 i mmILi LuqjI ^tj_5B-ua 1 Jl-Aj 4 Lljv 4jL1jJ 4j_«_u_iJLi 

^11 ^ l^ij ULc VI ^Jl>»il o JJt tiijjij V Lu&Jj t «^JLc» ^ LUj^. 
tj^LIl t^y^— <-<ij jlJb ^ jJI ^jbj t Llx-ul j_j>. LL=lj ^jjl^Jl^ UjL_j_>J 4-i-uulL 

(jp* m^j LAflJI ^ cjL1j3^>JI ^ LujJI ^jjjl^j <Mesokosmos Ja^jVI 
. [t^HullI ^Jj^LaJ! 3 j^o] Milky Way Galaxy SuLUi 

^ j >. j tj j . Tl da ; 1 j 1 mm 4jLxuU!u CjL^I ui^a 1 g-Lu J i^t n"i diLij^— iSLSl L^J jj>. 

LiJJ !i jJ-C (jr Lc Luajl e<Tt-<-aij M^jJl j 1 nrt'H \jJt 4_l3| Juu^aj ^jj^ nj ^ ^/L3 Jj_jlL i 

\ \C JILlJ LiiJjJj t 1 j «J j) 4_)J M,„.J| ^|j_^>JI ^jUT| UlJ V ^1 jJbljJiJI fJJ* 



. Lii_J jjv 4^j Ju 1 <tj'^ 1 gtn-v^lj 

^ ^Jl_Zj ^ ^ !i> Je - , ^ u!-^ l5jA9 4 j-still I JUk 3j i>>it,l 4J& j j o fl <i j V 
Lp! fj^ Cy* ' < ^ ^-1 - <jL£ lj j « i rt iUJjjx ajubl mi'i U 1< p g 4 

^qjI ua >J1 ( jj<j L^-Aj—l-CJ /yijJlj ^Lua-aJl ^j^. LfcJJ^ O^-^ Lpj ( 

«Kant 4rtiJq jjj ^pL Li& S cr tajK]l Ll^ljjj JjLlLo ^ r. ( >m! ^^IJI 4ajj£JI 

^qjI i^v *%JI 0j flj 3^ j i^i' 4j jJ (jjSj - 4jJ^?j 4 . <jj du_%J ^>,4 </i..a 

^ 4^^^ Konrad Lorenz jjjjJ ^j^j-^ £^>3 \\t\ 

4 t m»j ((dx_jL^» 4 nli ii L^j (j; jLu ^jL^ ^pJI 3j^aJI ojufc ^jjiLi-tif 4jj^_LalJ! 
4iAp j^jl JL-J^I Oj^Jl l_^Lc3_j 4^fl j^jl^JU 4l&p,! 4 j rLajJl <<(J <l jJUl 
j i <r. c-iLitJlj^U i^t 4_j^>.jJj-^jjj^a < m^IjJ L^j|» <4_>>1 > i nil 

4_i_uL-u I 4 j j in (((joijjjj)) (jl J JLijj ♦(( i fllrtjtnjJ 2Lu^Lo JlajJ JLo-Vl 

L;t 1jvj Jj^la L^-tJI <UxL>JI Jj-fl (jiJj>Jl ^ Jl^-^j (jj) j» II <jl 4_5_j_5_stJ 

j-^JLLi V! ^ V - cjjjj jl3 Protists Ijl^. 4_u1jl_JI cjLuKJI 

j— kj, <^"itij 1 jj ^3 L^jLuaJ Lcj jj^L^jvVI ^j-a 1 g K 4J _ j._li5v-"J 1 ^j_iJl 
i4_ico^Lall JJo U Ijj mi dJ 4_iju_>J1 ^sIj-jJI 4 t j^iUt JbJL>Jl ^^jJj j i H 




?»Up\JI flJU L^J^uJI pic J 111 ft J ijljS 

UjoLfll Ji^J 1 JLA £Aj .«(^jJLj_^_jJI» CjI j < u fSjJI I £L*J SjJuS 

cLljJL^JI ^..IJI £LajJ! i r u M j£\ ^J-a ij\ ^Jj < nj^ tj^j v'>^ ^ Jl*-" 1 

<j-a 4_&La ^jJI ^jiuJll Cf k. ulJI jjl Lt£.L<ij U-Lij i^jL>J1 Jj-aaJI 

ts\ se 7<]l 4_JL*J1 4-lJLA jJI 4 U o,mVI <jl j Jl_l_jj <^JVI t_M«L>JI 3^ ^ y] <i 
CjLiLqjlILj CxjjfcJul 4_i_c.LaJ 4_lLj l-J V t<jL<-ujV1 ^^Ij ju ^^jJI LbJUbLfuj ^aJI 
.CjIjL^U oJJt J£ jL>ol ^yk: 3j jLa ^iiri'l «OjJ^» t^iij jLil ( _ y aJl 
£)_a 4 <i Vt V a J^LLa L^j-S ^Slstjj 4 aij ->U 4jj hi ill CjljLgll q\ JU^jJtl <jjaj 

t^LajJI Lfc> J-a-tJ ^1 5_SjjUL ^LkJI Lil^x 3j_JkI Ijiaj ^jSUj ^LajJl 
4_Sjj_« jjx. 4_I jj. i nil 4_i£LajJ| i rj£L 3jJL*_a jJaj <L$>.j_> 1 ittrvfr jj J-uaj 

4j>Ij j jj a.l! LuLu! LJL>. 4 ^It'i La jjL^ liJLJj < 1# jlr <-Sj-*uJ I j ^Jmi 
j j fn~) ^iJl JU-cV! (ja LiLIj^xi-j 4 4^>JI lLU^i ^l^t Reflexes 2u_^K^VI 

^yic CjJlxjv JL9 L^xfl 4 t " 1 1 jjLLtlLfl i^liill ^jalj^JL 4 n o . ,n c ]_ > £w<u U 1_3j3j 

ojufc cuL^ Ijl U» ^Jbu t rigidly programmed 4j1jl-JI juxj 4 jir r,y ^ L* 

CLiJcvj 1 jjj) ^1 I jLa-3_JU ^Jl^l 4_^^L^ VI <t r 1 ^<uiaJ 4 U M.'iVl ^ ^LajUaJI 
JU-Cl J^vj JL^oJ JikJI LiJ^Luu JL^a ^ cb^tJI ^j! ^yk- -fiisr* 

jJJ 31 j^U dU3 ^ 4-tiiLajLJI jLLUl i^jj^illj 
^ Mjtj jJl (tn ( i>jJI ^ CjLo^UJ,| Jl i fi~ i 31 jfl a Jiaj 3jVoJI Julj L^jJ iSi">- 
J^ij 3>jbj t 2LL^LUI ^-IjjJaJL L^IjLj ciij uali) CjljLiVI jlju-olj JAIcJI 4_dB 



<..<» <^>j 1 iu^I Jj_?txu L^j] C<j->- i5^SLJ,1 4Jj^rtUt| jjfc CjIjI^JLI jJl& ^Ijl (jr^- 

Simple <Wm ... j \\ ^LJaj^l 4 , ,,,1 4_i_^U :JI cjLj-SjIm. II {y* 4_i_jUaj1 ajufc^ 

gjjUM 4 "fiat . Ethologists oL^Li^l ^Uk. 4jo i.ii U£" Imprinting 

t 4jjl_4_4 t»jjL>o ^j-o aim La J1 t— fll iWt\ 4_£.La J ^j^a 4_j_ljuL11I 4_iiail! J AUth 
^ys 4 jlf LjJlIj La a) <LSj^Js J <>i fll C^jL^ LqjjJ iOj^oj £_a Jrttnfl 5j_j^>. j) <i m '°> 
L^-Aj-j-C.^ « < j^ujjjJ))j «CxjL£i» 1 g t^>j La-£ - 3Lj^>J! Jc (_^j-*_lLJ jl JUuLml 
.<L>.jlflja ^aijJ L$j| (jj-Lc. L$jJ1 j k n ^jl ^^yfe _ (J\jjj to" 1 1 (J-lULjiI 
t^rn JfcJ ^jJ! t £L_ajJI jLL-a ^ 4_ULUI 4_rtjj_lJ| Jj Ij, j Vlj 

>3jujlaJ1 S^IjJIj 4_ujJj]! S^ljijl : Lm*> J^C-J-^ I4J JalaUl 
dllj <£LajJl jLLLa /ys 4_uliJl 4_jc-j^JI J-4-t-> 4_ui|jj| 4j3^_jlXI ^aic jj-aliejj 

^ 5 j j 1 ^ 4_^jJu a JljLa (jjJI ^ 4 fc Jlj . 4_^L jjj I j 4wa^JLl CjLa^Jjull 

f si 

J^a^ j^pJI 4jj ouK 4jj^ L J| LiLlj ^yic Jjlj U>jj Juu ^jj j^in scjJI I JuA 

.^^3.1 ^^^La ^1 ^j-ijJI joijus nitl ^LaJ ^j^a <LiIlUl ^ij^^l i^^jUoj L^j 

l^i " ! 1 4_3j__tJ.! 4 f j n">1 ^aiI, j n a 1 Jub /ya r "j <j1 (j^^J c rtj ^ 

^j^Jll ^yJ «nttl jL^>JI pLHjjI ^jl JJUj i^yJLa-^J J*C mi tj <jn irtVitl 4_jjC-LaJ 

C<£>-\ j ^1 CjLjJelll ^^k. L-iU"tl >Urt'q L yiJ U-« t ^LajiJ 4waLJ| 4-uJ! 

cjLie-Jul O^j 4_jj_LLa^J ^oj CjIjJl^ *_tl » ,1 1 <l ^J Luoj! Jj i<Jf j|jLjJI ^jl 

4^La , JL^VLi^ (MiLa ^U.nTl <-<*\ \ $ jiU'n ^yJ! CjIjJl^JL^) ^LajJI CjI m m. -kj 
^yt J ito jljLLal ^y-A Lfljj <■ LjjJ In mi i'iiii jt 4-Lcl^aJI 4jj > jU"itl 4_^_jl1I jl J jJl_u 



?pLj?L)I pJLc LtpgJ^ojJI pjfi JJUJlAj »JuS 



<j| S4 tij 5>JI Ly Jt> La <jl£Jj t 4_LtL>J1 i->T Jl <UL) SjiLc ^jixJI cflJLA lJijusjj 

>4ijLu 4_Laj! Laj J_>o j j "it j La_a tdJJ J Jl^j jj_u_o_*IiJI J[ap* ^^j^l ^jljjJLi 
(Jjuj i^jVl 4j^£J 4 ■ muIL JLkJI edJjLSa ,4 MUa ^ , "1 1 j ^Vl ^ . 

l \ $ Ji ' 0 ! Jl JL_>. V JjjlJLx (jJ JU3l_ll ^yfl J i "< «J CxjL£ JJ-ja^l ^ ^ £-Jjl_jJt J_>*jJ-4 

j.ul£ £_<_ubJ! (jj-aJI CjI j m 1L0 (jy^J t3j1 JLLjuVI 4_<jLj 4jjl.a r oJI ^Ijj^Vl lII^LbI (jl 
^_>Ll3 ^LJi_> <j 1 i<J J^_>JI J 1 gj V 4 ii 1 ii * I 4 1 « 1 ! (J*lJ <Lj lull ijr* 

a s , a >ji 1 «UU_a t l>oir 

Jib jlSJj < ^jl ^^^^^Lo jj&> La J^ ^ j 1 ft <V> (^ylc- 3j jLa cJLlaj * J j i n"t 1 1 

<— iV^L* ^ LLiiw /jX. LJ t ulS. j \ 4_L.t,(.<Lj-!l t _ ;F _3 <i(j\~ mi iiJ I » CjLjJaj Cj*L>. 

iJ ^t L>.Lj>o jJl^^I 4j^ts if La 1 " *\ lj ^rGj^> \ (jr s j^LSJt I jub 1 < u~\ 
. ) ^VV ^Lc 4Jk.l U-j^ <(Laudan \j&*> i\q*>* lO^' 



jjfc tjj) jUlt 3j_L*jO (jij>JI cil^LUl J-t->. ^yic JLcL_u Jl9 ^tj iUII t-jLitluVl 

OJUfc 4jLi^v j-4 J-A : jjj tnU «4_uL*Jul)> SjuLfl li L >ij>)1 tiJ^LUt jj^ ^ L-cj uJI 

SJ* ^ai ^^uUI ^Lui^l ju^ Sj^JI ju^ (^1 jJ! ^jJI oft) ob^LiAll 

MiUJa iLoLcJ c_*j-cJ1 ^ "Xljc> dJIjLa oljufcLiua ^ixJ! ijjn J£ ^ 

1 0 jlf J-liaJ ^yjJ! lUJj JjJ-> TJLj _ oLjLJL-3}UI 4J-l t.-fl ^1 ciJLiA 
L^liJ t 4_u_u j^jXo 4jLj ^yj ji^V jaj.tj (jjJ jjji ("<jd^ JL3 - «<Ll>JI ju^LxVU 

IliUj tSl^i^ T) jl i,-ur> 4jI_Cj 4»t£.Lal».^/l o1j_j±j>Jl Cj\jj±*uuu*A ijr £i <t*aibtJl 
jULuaJI 4_jI_Cj <LjLjI djj^i tiJj—iHij V j, j) jUlt <j^J (J^J»— o £jJ ^1 n ill ^3 

^ jLLuaJI Ja) S^Lo^JU oaa 4jLjjj oj^j ^o/LSjj £y ^*J J o 1 "*-^ 

jL$I».l J i^in i 4_u_u 4jLi jl ijy.iUA*** J-Lo 4_jLl jl£ jVl Ls>JiJl£. S^jjkJH 

L^lijual ^vcj t4-Jj) fcJI 3Lj_>JI (JL%-a J j ti t "i } I 4jtJL) CjLlLc-JU (jLlxq fn\a 
^l^t ^ ^4-^3 |j>J <LT<I I ^j-- 0 IjJuS Ljj^-_»J Jl3 Lljl 7c_^t_u^> : 1 g aSLIa^j 

»1 o ittl 4_Jj J—uo^j La (jL ^Jj-^ 4^jjJ i^j-UJI ujljL>oLj ^IjI (fi . nl 




J <>> flj dJUjj t4 «j iUIT 1 < o 3 *^ ^ j 3 j II <jjj-k 

^ ^L-JLjlII ^ 4 t a ill Jl j -wVl 4_JL_Lj>o La 
I Ju4> (jr ic J j in liUtj SLtJLLc , l y$ IjU,)) : JjL-A 

4 finA'*\ dJ^>*j 4_L*l»m LoLc <jr) , „ «t,rsj| ^Ljj I (jT i^ 

Liijj ^jfj ,|>J rt n V fd*Jl ^^Ic- 4JjJ^ 0lL*3\ 
4_)L) (^^-CJu ^1 tit tfji i>> a CjL^j-^ f.j, Cxi ^1 

SB 



CjLcLj („ *A.i£ ^4^J jji ^jtrtTu uJ JL3 LJLv 3jj) mi ill 4. i.a.,U!l JLj_C^U ^jLaJI j 

oLl^UUI j Lb *^jL>Jl j-a q^_L^!j-cU 4. j iintLj .4 j iluM olj laUl ^jla JiLa 

41lJ1 j (jr ^jJ^_uJl jjUIlII LjLiaja t j^«; JjkJI (jr Ll 4 j i n a L^jI jJloj ^jylll 

ju j-TtTJI j < aaSJtU ^-jLl^JI ^oLjj-jJIj t<iL->-VI ^Ijj I ^jjLoj^ 4j^_j_>JI I jJl_>J I j 

ojufc ...(4_^jLaJl Jj ua all ^ 4 mi «lLjLm dJJj j j r j_j_i_£a) ^jlJJ ^oLJI 
^JljJ V ^^,111 j»a-i_iJL JLxLa (3^Vl (jl m r ill ^jjl 4Jj_^uj UjjJaJ jJfi CjI t ^^UlIl 
J_al ^jJLjJLjj i \$ Ac ^jrt'La 4_o_t2_>. J-aj (JjjJaJI L<J £ L7 -u=u ^1 Lg_I}L>. 
(jyic 3^ m *i n a C<-<.u. j! 4_qj| mi "U Qj IojlII ollUfca j rt ">> ^ o lr 1 flj I ^5 

di^L*_a jb JjJuLIju ^3 mi fl'J *.La1*J1 ^j-a 4 in ^ ^jj Jj t q^ijjx j L>J 1 (j^-u^l jJ. 1 

6 jjfc Jla 4jLvI ^1 Jja^jJI 
^Lx. u^-** i^j a I fcJl j»JLa_jJI ^jJLjJI 4 j i n^La 4 in frlla Cjj, gTi-ml 1 jSLfca 

«Legend» 3jjU m.VI <>1 a ml <_£ jJl 4jLij aKitcher j r,i~£» ja ml LajUx. < ^ 

JLljv VI fil ale 4 <i n Lo_i , Vj mij a. <4_s1jufcl (jj a -»o <jr a ^altJi ^Lat-b L_fljJiju 4_jJ^a 
{_£JujLjj Ll j t 4^-LfljJl CrVi LlLo 4^LuiII Cj^ 1 Cj1jL>uI {jA 4_^LjuJLI 

^ Lla^-j ^iU^-jim (-filjJlilVi I JlA <jl ^ <_^Lij ^ (^>J1 ^^ki ^jLj-J I 1 Jl^J 

CjljL>o1 n ^ Jl£ 4_3j^jlJH j -wl Ul L^-3j»c1 ^^H! ^^LJI S4__jJ| <Jj^ J '^'j 

jjJJ Lu Jj-^j ^Liil 1 juk ^ jj) Uu > ^ mij «Lyell J^Jwj «Werner 

juua (_£a_<i=L*]l j j) U "i 1 1 ^c_ij)l3 CjJU^» Lu dUli LjjLs ^Ja tOLuj) "i^*itl j 

I (j-a mi »M ^j^JI CjLj M.tJjl ijr °> 4_jJI Lilu3^ La (jJl LlJjLsV juu±C 

(Jr k: Sj^ jjI ■ "(r,l ^TL--fc,ru La LuLa! jLSJ * Evolutionary Synthesis ^jjUlll 

^jIjJ! JLse^o CjJl_3- j»JLflUl I jufc Jj-aj > j jt**n V ^aJLtJl <jlj ^1 i .ill ^Lojl^VI 
fj\laL-i-u\ £ya o JLaj fil— (j-^J (( j) I )) ^1 ((^j^j) o jiln J» ^ m r, JL La 4_i_)aSUI 
■ 1 j r ^j-o u a U JI j j'v n "ill ^ ^jJaJll j^aUl j-C lLLaL 1 o±) J ^ 

.«^SJI iSLul^-tx)) ^ai£. Jj^ia J «^,r< mi ((^oLJL>»m ^1 « j)ta.i njl» 

4_»jLpJ! ^^JjlJI ^ a ^3 JjLa-a ^ JL-2G ^jX- L$>^' 4ilLal ^j-j-u jjSLa-ll 

^jjj mi 1 1 1 (jjJaJl CjLjJLjjujI 4j, u< La dUj ^jlo a t 4\jjj.U"J I I^jJo-lJI 4j-oLit_>j 




4 hUH oljUjy I J£ jl U£ i lit^Li Uk <j^M ^.M^la l)M* ^Lc ^^cv ^^Iaa 

(jl lJijS £juaj\j njjj>~} JLjlj SjLrvlj jJ^ J ill LI >>> rtll J^LljI (jl iit^JJ 

CjL^iaj 2LoLal 4_) J i/iii'i Lul S^jj-LtJl ^jLaTJL Jia_i,uaJL 4-uju (^jJI La (j^-Ij 
L»-Ja JjuaJaf^ jJiJl ^u ai j^jLc jJl^I j JljJuluII 4_j_L)Lj9 L^jLLiLiju £ya (Jjsi 
(^1 ^JLlj i^Lti! £j}>-3 ^tr>« a ^JLc (jjU f j I JUfcj t 4j9.iLu3 Cil (jja LJ 4.se..LJJ 
jL£ 4lSLuu a ^1 <Jj-^>* ^ILj^Iaj (j-u j^a-SLuJI (jl JL^Jj ^ltJl oj-^ ' JL>- 

se-A (J_>o 4jJLj ^Ll2j <JjJ>J 

SjjLaJl 3jLp>jJI (^yJtt (j^J jjl Jlv L^j ililjjirtjJt ^ Jl_>.I ^L>u ^Jljj La \j-u£j 
IjjJb U^jl V ! Jufc (j£Jj iCil jJL C^jJI I j_A ^ 4 u t. a S^jfcllo j j i ii <jr i£. 

(jl < ^ . ( nLUl (j^a 4_L*J j . 4_UoL C< -*■ » ts~>\ La (jLc.j_(-iia l J -ili-jll 1 <i 

(j-o 3ju Lj^_Jv 31 — tiij ^jc ((Schwann (jlj_ti» 4_j^_laj iJL^a cjVL^>JI ^^sju 

Blending 4 j n jtj-iH 2LjIj^JIj <4 , .,,.„ "<I,I ^1 « ,^\\ ^Jajj SljJJI 

J_Jj ,„ll Cy- a auL£ (jl jljl-> ^LpilJI o^jj i Inheritance 

. J.n^l >A Lo ^Jl J^ju=>^\} 4_Ajb e^VjLt^j ^ ^UlaJLa *^a-UJI ^Jrt^ll 
JL-tLalll CjVjL*^o 4^v j (jy ^ d) Jl^juo JL^ ^Lj_^j La J^tA lZa ^^jJI CjL^Io-LII j 

.2umi sujVtj ju^IjJlji 

jyjl^lll j^jUlj Pangenesis Mill ^jjo^lJI ^ 4_uj^Iaj ^^"t^J 
UajllLqj ^jI dryiJl ^Divergence i niV.ll SjlcLoJ UjU) Sympatric Speciation 

(jl ^ylc LJjU Lu 4 j M >Jl 4j|jjJ| ^lc T^JjL LjLXJJ . Lo-A J i-JL-p-m I 

Lulj 4 jalttl 4jjJajJI J.-UJU (jjSLi (jl fdbfclu V 4j>l (Jj^j 4^jJI ^jaCu (jy^J 
CJJL^. La LgJLa j-^Jj CjVLx -j>>tj (^ (jM<tll Co Jl^ M V n"< II ^^Ll ^LlIj 
(djLli^JI) CjIjjjJLI ^Lu 4JLJ ujJt> CjLujj^-JI jLlid {y* ^ \A\* (j^j LmJ8 

4 *s <:>> -wj ^<u ^^LojLl^j 4_j^JiJj I ft iU) «Nuclein ^> L ^3-^)) 3jU» c> m 



^ <jJSL<u cr^b « Typological Saltational Evolutionary Theory 4 jtn o i 11 

jjjb 4_^iij juu ^j-o («Devries ^j-ojjwj «Bateson m nb» ^ J£ L$J*}L>. 
ojLS ^pJI Gradual Populationary Evolution ^jJulil <jj5\ «1 ttl j>LxU1 ^ 

LuL^j ^IVm <jl Ua>JI ^ 4j! CjVL>JI ^ jufc ^ <?LUl*J (^jJI j i^JuL-u 
J£ Jan « 11*1 <ji ^1 L*i u^»Iu <j! c-cxljil (Jj t Lb jLjiiill 4JjL36_d Jjl 4_j^J^U 

1 1 <i j <i **< r « * LLa_>. 3juJi_j>Jl 4_jjjJl JjjjJsxI! (jl IjljI ^1 "n V 

iSjUJo- 4l!u_u! i^jjj - jt ia \n _ ^ <ilf J! y-u J£ Jrv ^1 4 Tijt ri-*tLa 

SjUil^JLuiS.^t 

.4jL^j *>Ij J taj i «i ^aI*JI *>j. j m^i uMj 

J^li* 4_jl_ILo JL_>o ((4--uj) t g£» ^Jj) ox J_>-^J JLae-^ J£ ^a_fl .^alf flJ 

JL*9 4 U <Vj fj^Z lilt 41 iVIj ;CjL)l J j|| LiJ^JLJI jtLiiljJ t-r-HJJ tCjL\j ojljJI 

ijyA ^LlIL (j^JLilLoJ, I p In t >a jfejj _ 4jj a • U ujI-l < uVl °Jrt Cw 3 - '"^ 

(^ 4^a J, V.Tl i < J.I ((^LjL^j-lujjJ)) 4_)L) j /yi (j^Ljufl ^jj /^c j r i?j-uu L-a 
^Jjl jj^o ^j^iv I 4 1 Mil < .i 1 ^ « u qj u_l j LseJj I ^.l^^l J jtj ^<u t 4iiijjJI d)j_5fcj 

LlJIjJ J t4 < (t <?*1 (j.» < ->J 1 j^yi ^>»T ^J-J JL-AJ J irt &\ (jr^- 4 t (t A) , ni >.J 1 

.4-uJjjJl ^l^^q 4l<„,: ^ ,U Jo Ju>- j^juall L-u L-u I ^ 1 i j Lo I ^La I j.r^.LVt.mj 
t^j^ i^3l se ".II JLjJuJu ^jloj^s jLLd! ^yS ^ ^ - - I ^jj— ua_rtJ (jCi^LJI L yit jj 




JoJuaJI J^>1 j i" i ii V LoilxLo JL V "*l C i-jUSCJ t4_*jl_dJI Cjjj^lni II 3 J f.Li 

(jljXaLc 4 n i n^La I ^jLS" ^ oU!l ^ v n "> 1 1 3j£a 1 j_a_^L& ^ jJI a <jl 

^yjl ^Jj-oj ^JjlJI ^j-C 4^j^cf La J£j f> UH j^_oJ I flj (j^a <U Ijjuuaj La 
L7 -Lc fiLsc_<-ulj uol_a_LI ^JjlJI ^jji^ui ^fc>« a <~ij S J Jl-o]^ t 4_jj-£- Ju La 4_l^>jLjlj« 

4_fljjJo JiLa ( Jj^ilLI aJlSIII 1 <<X»3\ j>*J 4_LJj9 CjVLv jJLlA J I ^^k. 

cjVUJI ajjt> tj\ j£p <jl ^btlj tjSjj ^Genotype 0 m->JI Jo.aJ.ll j £Lajdl J^c 

^1 Ljl^Jo ^gltll ^JL5oJI ^ iJ.Li< mmTI JljLa dlta >CjU1 m ml -Sj^a 

(L^KaJjp j... H) 4_lL>J1 jain ^ curtj Jjl «Robert Hooke <jJjj* cj^j«j» ^Jl> 
Cell 4 i\± 4^aK r,U t ml 1 VW ^ Lc L<Uj> <jL£a Micrographia jlaJuu 

( 'Lu^'C i t ,a,j?LA I ) 4jj *LuiVl lJljusj ^I^j iOj-a Jj^/ {jr >. jj j_l_J 1 Lbl Ixaj 

^IsL^aJ 4 n-w>Ut 4 in, jr) n. a. , >Jlj 4jUI ^jl>j ^^^k. 3j^_j>Jl1 jrJJtll LaIjj V ^1 

djj) ^ <n «Malpighi (^y^ j ila»j ((Grew ^-^ H 6d3jM' ctH^-^^ 

4j< ,.„:.JI j 4_»ill ^JJ 4JLj^jJI jjLjLUI du^\j± r,\k udJj ^_aj t «Loewenhoek 

^ JLj-3. 4jL A a ^jiUj La^a JoloJl VI dJLlA ^jio ^aJj oL>JI ^1 L^JU 

^1 m ^Vl L-j_uDj ^yk. J-_jJij-JlJI £y* Lr^-J ^ AY * ^^1^ Wl • 3j *i rttl 

«Abbe ^1)) ^Jjuo jjrjz L^a-^fj . 3j & t,l cj! uu j »TI Sl^LLud ^ i n,>J jl^j 
4jLfl5tj jJI lLsj-oII j-i-j^" H u^LtTuT^I ^3 Mir ^-lxiLjlII (jj-3il CjLlLj^ uu c ^± 
JL>Jll I jut jLi ^3 ^jlZj jl j^j ^ 1 1 ihi . Oil Immersion c^jJb 



JjL-u^ jrua>j ^, lHH ufJJj c ^k. JLCL-U Lj-£ <^ A<\ * J ^ AY • Lo Sj^dJi ^ 

. (Organelles oLo^jJI j j <■'* N i Sljjjlj jl ju>J1) 4 jJLaJJ 4 al~ -kll 

tjl^ <i»j « Schleiden jjj^-jJLi^j «Brown J* a jyu ->*1— Jl j o-^ - *-* 

4_ojIjlj cjL^LujjjCj a ^IdL^^j 4_iL>JI ^yi g^U" ml ^ « Schwann 

<"»lfl « i» 4 t m i -fc ^a CjL^Ll^jj^u-a ^-LuL) CjLj^ uaJ l Olf^-il ^pxau 
* 4^^^Jj"h Kill CjL-oIjJlII ^ylc CjJUlL-u^ ^-^J j cP! 

((jjl^-u^Mj (JJLj CjIJu 4_jJL>JI 4_uuljj fcl iLaJVl <j! (^k- 

(j-uL<J» jjl ( mi.7\ ft tiilj jLJul i j >>Sj)J J T t ^JjLj ^ j"< "m 1 aJif Jj^tf 

LMJkJ! ^ 1 )l a >LaLi Llstj ^ .Vi jus p A£ • _^ A ♦ «Meyen 

m. n'>VI J^jjJo L>LitJLJ ^JJljlII JaljJlil S^JbLLa 4 j a Jsc-l* i4_oLdjl 
4-3 JL) < a-uojj t ^j^lj^Lu_uJI ^,-3 LliJjl CjLxp. ^-luj (jr 3 J^-jJI SjLo ^ J.->" < Jj 

4_JU_C CjljJ J ftftJj£JI cLLu j*3-OJ (^yjJl CJ 1 J l ^TL.t 1 1 j J»JU3k_>JI CjI „> J."< i n^-jJI 

j^jJI 4_! jCLcl ^Jj 4 (LoLc Y"\) LLi oLo C^>.LJ1 I JUt, />SDj .(^jj^JI Jaiuill 
. Ljj>» jJ^jjJ I ^-JjLj ^jjS u_3j_*iJI 4jwjJ <jr 3 LilSLo 4-4 i .1.1 1 (JlijN-V 

((jjjl^j ^JLa j-^jj 4>CL>-L) 4juju2lj Jlj ^yic 4_JL>JI JLjt-a (jr 3 4_i j La 

jjj ^\yl\ dU-cul 2LL>J1 « La r uj ^ 1 <uui>. 4_sLll£l ^ At ^ ^xlx. ^yS ^Jkl |^jJI 

^jJ! JjL^JI ^ L-^i ^uij ^hJI i«Cytoblast L»>LJkJI 1 g j ^ ■ «3 

1 S iU CjI — jij 4 j ,j| ^j-Ijlj ^^l^JI 1 Jlj4> q\ ^judIjJI ^j-^J 1 4 \ tj>J 1 4_j ^ "i 

4ui3l Jul JljI i ii \\ n "it! ^-U oil i ■ i inLua ^jj t^--tl "1 j U ^^5^-^^ 4j^JiJj 

d^LJj .(^-»ljJI J ua dJI >lajl) ^ 1 j a 1 1 JjCui HI rtl g>jK r<_i 11 L> l_3j^__»JIIj 

4oJj_Lc L^-a-S jLc I djjJuLl))) . Laj 4JL_uj j-t^Ju - 4jL3j (Jj-^ - j-iL) «(j^jLxd) 

■ 



?|QlLbJI p \n ij |Ja 



^JlJLjJI j? j-4 ^-C.JI J^ t jL_Jill mi "11 £-jL^ J-«-^>0 « j L-L-lltlt » LaI^J 

mm <<d I JUfc j I VI i«jrjjLo» (^tj 4rt_t^ lIajjI Lr *LJI 

,4j1oL>. jl£al j^ 4_iLiJI 3lj,i 
Lo ji^l tC^LjuJ! <Jjj>*V 4_jj>. Ju-*-o ^^sjjtfl j* « jj jl ui» alj^l La ^alj j-*j 

Cj_>L£ jjj i L^t_>. /ys JatSLIL) jj-£Tu CjLaj J jl j^a « jAjLo» 4_jJ] Jjus^j jl J) 
^JlA Jl Jjjud jJ I J^ (j-G-^-LJI ^jJlA JlcL_u Lc_a^ <3j_u£ 4_vj jJ Sjjj^ILo uaAj 

L^L>JI J-* 1 ) U-^ J'^ 1 jjuv 4_ijLul]1 L>Lyj jl 4JLjJL»JI 

j^-<W « jljjl< JJ-5^JJ» jSJj t (4^jJI 4iJL I VI LgJuJ J'^j V Jijl ^il^^l 

JoJLj jl j_4 _ 4_u1 J-J->J1 *lj— >-Vl j_A JuJUlJI JUu» _ \k\\ ^Ll Jl 

<4_pLuJI Lj^L>J1 jjC LfcLM_>. CltiJliwI jlj iOljl^j ~r\\ 4 i tit <TLi l i ri n \ 4^ Mill 
3Lu1j <Lj Jaj ajljjsh «jj j I mi» 4_jJ] 4 3 i mi ^ jJI 4 ■ n n 'i UaiJI <J 4j| j-J-t 

3jjjl_>J1 (jjiJ! jl c_sLl^1 uLa-ii 4_£J t 2LcjjuiJ1 L}L>JI ^J j^ 3juju>JI L^L>JI 
.Intercellular Material 4jji. jHu 3jU j^ 1 n. n jl j£Uj 
3jLo jjj Sjlj jl_>JI ^j_Lll 31 . Ju-j j-c « j1j_*ij j v jl mo) 4»jjaj jl 4_i_j_3_>Jl 3 
. JLaj mi jj 4jj i^i c jlj->a JL». J I _ 4jJj>» _ j-u 3 1 (^j^ J J Mil l) 4jji* 
L$J jjS^J J^ll ^JuLoJI jj^JllI 3^£Lfi JaJl3 ( j-ujJ I JLu>. ^^ujuuU 4jj In ill oJJk 

Spontaneous Generation JljJI jjS^JI 4jJ^i ^ 1 l^j! Jj t 4jJVI »l < If, 

J I J jj^SLj 4j^Jkj jl J-a-C- iCj_3jJ I *^JU j i t uu! J Vj-i^ ^3ll Ci.Uo JjJI 

^Lc {£3^ v J ' ^-jl^>^4 CLul^ 1 4 1 ^ <a ^_i_c 4j^jtia£. jl j-a j^s 3juJL>- Lj^L>. 

j^l>- ^ loj jja 4 jIV jl £-t^>jl «Remak clIUjj)) jjs \ AOY 

t3 jtn jjll 4_JL>J! j^o Ujlj 1^1 j ^ 3j_^v_^a 4_iii^. ^xl MinM ^yJb Uwl ^ \ nihil 

j|j j^_ua]L I ^juaj^o «— isJJ-o j iiiij »^JLIj ^^J-^ 1 ' ^^-^ ^^-^3 

Jul 1 g mi rt \ 4 i i nil jl J-tijJ j J jl mi» 4_)^ tVi JJ 4_^.JI ,\ j la "ill 4_cj_>» 

L>L>JI :jj ^ Mill ojji j »j liLuo^ (((JJUjj)> cjLvIIm miI «Virchow j-Jij^iw 

4jJaiJ Lj$_9 LudjLjlxj I tiaj] « j_coJj— l3 » jj-So jl )^-*-<- mi <u (j-ujJj t«Lj^Li. j^« 

3L_jiJ 4jjJaj ^° ^ [j3 4 jn "*JI Jc1j_*JI JljJL>j uJl j^» (j-"J-Jj 

« dJ Lcjj » j 1 j " I L^ILaJLauo (jyjs jl JdJj-oJII jL^ jlj i j j j fcJ j^a L^LiJI 

J j»J lHI till j JJ u_aL_iiaj \ ii i^iTi jrjJL*. ^jr-t^r nl! 4 j i.iLLq 3jL* 




tt-dl JljT JLjLx-oJI ^1 jJlj < jr JuLl3iJl ^jj^aSLlII ij^tjj \rt <t 3jl t>\ a JJUj daL£ 
J£ L-^-ijj-Ls ((C<„cu IS")) JL3 <_j_»_^ljJ1 CjLal mi J *sVI <jf ^-uoljJl £ysj 

.20loUJI jlf^Vlj, Oijtattl 

^^ic Sl^JJI ^yLl ^jjuaJ! ^^lj Lj 3JljJl>JI 4jjJJkJ1 4jjJ^JJ1 <i t 

^\ — in 7t \\ J^J — <_a-J — «l mi ail ^jl I J ^jlId^I J — 3 ((t-dLaJj)) q\ ^-CjJI 

<jl 4 rtj o-^lj ^^Jjlj tiUJJ 4 aealuj i«Hofmeister j~ uu o * &>» 4aL>JI ^Ar 
ti L uo jj^s ((Fleming ^ <_<;fo)) *ij ^Jj — >• I ^j^^jl t£jjj — <-^> Sl^i jj__>.j 

^-ul d ^_<5> I ^(11 ^^.5 Lll OxJLi tjr-^' c_>Lua-j>.Vl 4 <i f 1 S Lgjj 

<jf jji^. JJj ^ « Kolliker j£_JjiT» 4_*jus La ^jIj^JI c^sLSj t 4K «UU 
l^m^jkJU <j5 J-J j ^j^i «Gegenbour <tj 4_ji>. 4 

<_->L-ua^V1 4_jJU_c. Lr J& \ c-AjjJ o\ r < Luajl 4_lL>- (^j-UI J 1 j) j -kJ I ) 

4ial i (i -u 4j I i4.us> 4_iL>JL_) ^j^p^JI jj-u^j^Lj ly jX. ^jLlII J I t<i*iVl (Jij 

U^gJ J *J 1 J^^— ^ c5 'j*^^ t Jjl_^> <jr _uojL_* <s ^jl lr . 1 (j > 1 tJ — j 3jl — <ij 

LiflJ>- ^-^JU (3^^ Cr* cr^^ 4 ^>ijj-iJ I ^jj! £j «i j >J I L^Lc-stJ ((4JLl-uj)) <_>LuaiwVl 

jl , ul /ya Jlj V ^jL^ t 5^-u>.Vl jlb-Ll! 4_4^xjJ jl ualuVI j a ft "n ^jl JxS 

Lolj j^JI Lol (((. rVta)> j * ts> a < 3>ijt-' a -ij-^^ jl rtV VI) Preformation 

f.\ qlaJl (J^5 /ya 4_o_3 4_c^j V 1 4 j <? < <n 5^£LaJI jJlA C^aV JuoJj . ^4 t^j^-JI 

lt jlj1 *(. "rtl l^'i L-^Lse <» J^e-JiJ «Blumenbach ^1 J *>^» t>« UwiJ 

J< i» 111 t-ccuTiC) a j^i: 4±£ ^ Ijljj (jj^JI (jlj jLalcVI) Epigenesis 



?|oJaJI (o vol j Jtf> 



(j* j >J I oil j : £.1 3 jiLa ^ Jj * 2 fi o^V ^1 4_^>UlM Sji^JI^ 

i5^j-<JLI 4 <nM ir^-v JSLj (^JL>JI ^j-j^So Ly ja - ^jL-u_jJL> _ 4 <>>jj-J1j 

LiJJj L7 l£. J_J_> Jjlj .cjLx^VI 4_JU-*J c^Ijj^JLj uil jJklVl L±Uj 

^jJLi? ^h-^ 4Jj 6 T a 4J1 o r } <r..JU (^jJI « Koelreuter ^_1jjJj^)) L*Ij->.I 

(jl SjJSUs (Jj^ (j^J ^jLu 4.3 Ci I < u ^ja tJj^>-**T 

* Cleavage ^ La— iJI ^-Lc 3 i^jj — Jl j — — ae__ « ^-*t Ijjj 

JIo Jl_j9 (^j^lJI >JI < a ji a) « Miesher j u< j <a» ^jl i-jj t "i uJLI 

4 j >. jJ j-j— .J 1 ^-aI^JcsJ! ^. j m ijr A ^yjLj j c_jjJ_«_uVLj 15C i u *. n 

lj?.Lt-o1 j^lc- iLjl_L>.l Lq^jjI^j ^Lajulj ( _Jj ^j-o^p^il £>lj 4 j.1 o r 

^^O* i LbjLbl qju ^^jJI 4_lL>L>JI ^cajkLail < ■ > u » j ^jlju&l mi a 

4 i,Ur ^>tb^ j-^j ^ AV*\ ^Lc ^ «Oskar Hertwig ajj^a jL£Luif» 
t( j^jj>Jl ^j^So frjuj 4^>uLiJl Zygote istS^UI ^Lu^jl ^ LajIIj L> ^ c_iL-^Vl 
uiLx^lj ((^oAj^jfc)) cjIjlaLJl* «H. Fol . j£] ca\^luj oMib cdJj juuj 

.<j^\ 4^jJU (^jJl (j^! J-uoj La 

dj ^ La tjLcj-Luj i(c-jLui^Vl 4 Jo-t-l 4 1 ,,r, 11 ;.!b J^Vl L^-Hau^ 

ji U r'iiM LT Jt 4 jl^w 11 iVil ^ya 5j U-^ Jj I rj\ 4 < ( .i-^JLl 4\j^ CjI j LalJI 

.Mitosis of Nucleus Lipa U3i^j 

^j-^-uskJI jJJ (jl 4^>Lit_)j^ LoLoJ Laj^ <ifl ^SL) jut 

3jU.I ( Jij j-A (JjVI t UaLoJ (j\ a^L. 7k-a (j^ ri- tfu 111 4 <>tjj— Jl L-il ua >.] 

tju SjLiI jM-L>| ^LUI j t 4_ukajj_-JI <-..l^ ^1 c-jSU (4_uIjjJ!) 4_jJ_»_>J1 

^1 i t is\ ->X\ ^pa-uJI j-i^ ((Loeb '—(JjJ)) ^>^-*J LaJu£.j t^j^-^^ C>dL9^ 

J^c CjLiLj-j ^IjI t (3j5x 1 ..a jl^Lf 4JLv| ^j^Lj 4i£. ^Ju l^^O — «-m— ^Vl 
^ L_^sLoJ (j-AJlil ^jL^ 4_jI JjJ ((^LLuaJI ^jJl^JI ^jl£jiJl» 

. 4_u_jj>JI Jil ^JLl J^j ^ c_)Luo>.yi 



vlsj_3fc_lJLl (jH.lt J ,,L**m ^ t^t— ,4 ^CJ US\ ^ ^ _!1 (jj-JLll CjLj M * I Ul ^J^LfcJJ 

lJljJjj (j-o 4_iiajj_Jlj ^1 £ La Jul 4-<jJisfcj La-a cr^ - < ^^*.>^>^- < -" ^ 

}Ui JL-S_a I^jjJLjv 4 j nj^j 4 jU til tfJUk 4j£ Lai t« ( jj_aj 5 ^l MSJ 4_jJLj_j>JI 

«Beneden j, > j n «Weismann (jLajjj)* tj-^-L^ jJ^Jl_> mJI 4j^j 

.((Boveri ^j^^jwj 

4 xU-jl!1 tlilj Sjj^a La :*L£ju J<:1 m."j ^L^ ^ jJl «RoUX jj» yJt jJ JLLo 
^JJ dUsl ,„ m Sl^JJI V VAX S ( _ y Lj nil ^1 ,,, n'^M u n mm ^1 Sj 5 tU 

^LuiLsVI jjO_>oL(JI ^^jjj^LjJI (j-CLil>Jl (jJJu>.j Lq^JbO (J£ « ii j (j-uLuaJ 

_ J^2Js ^.o^Jl V _ ^, n j< 1 1 ^uj^UI 4J! juJ ^jj^ u l r< oil ^1 mi a'iVL£ 4^ Li 

.(>OjaijJI (j^GljJ^I jjyi (j*^') 4jl .^^1 SljjJ! 3jU 

1 o /hi < a.ViCiI jl _ L^Jal mi"(<1 jLl_J VI c^yAJ V L^IaL^j j! 3j ju& 



3j_>Jl 4LaJfc< 4_£jj ♦ 4_3e_t •sr.,,^ 4jjJolJ L_uL_u( (J7 LjlZJi}\ ^Lco-ajV! ^Ij 

4 j i>> j ■ T 1 L^L>JI Cr l£. CjIjuaLIII j^ju ^-c - iU<T^ L^jlsLLb _ (UbjLu 
^LaJol LaLu <Lrr ii-i^ CjIjlaUu a qj* «^JLjJLj» 4_jJI J-udjj La <j! La_^ i L^Jjj^j 
La j jLLaj Jc Jajj>u Ju3 4LiaJa^lJ 4jajiJl 3jUI ^j^peJLJ 4jJjJJI 3jU1 

U (jr >- jJj *( j in jjoiL-oL^ CjI jLALill o JlA 4-jl -v^Lu^ ([yi (jr^-) ^ * ' j*Lc Juu 

^J_uo ^\ < i i ;i < v'> V ajij flJI tillj ^jJjlII ^ A , ,.M 4_j1^ La 4LuLLja 
L_uL_ol ^-Liaj V vIjLjJoj (j^a La <J£^ o lr ^ Jl_^j Jya \ $ j £ UL 

Lfc-pe-i^s 1 ^ «i ki » >a ^jl^ < Cj La LtlUi's I (j^o j^-jud LjlL 1 (j^a_jjwjJ^_i_jJ I <>j^>«-»l La ^jrLLall 



6|XJ ^-3 ^j*_Jl JlSLlS ^ia_u a <( uLl Lajj » Cja^aj ^JuLuaJ! <JV^) ol JufcLlJJ 
^jja ?T>^ ' JL9 1 <>> *J <jf ^.o.Ull ^JLojJI jJjj-Ls Ly ic 4_a^Lx£ I <j~ \ <i fr\ j^iij V 

Jj ii! * ^ 6 ^~*^ j-* 1 "3 iJ^c-J J^-V L - t q a, jpL-L-JI 5^jt j 

jl^I «Gold Schmidt cu <,ui ^-Lc >Lol^ ljuc U-jJa 4_jjtj5.ll SjUI 

cdl3 i4_juCjJu LM_>Jt ^L_uu_ajl *L<jI 1— J Lv a 31 jJLl! J_>-|j *±jJL30 <_pJI 

4 — jJLkJI ^L- ^ — >L ^ — a>UI ^ju! ^-JLi L __J1 cjljl — ^oVI 



Jt3^_|j>Jl 4_Cj_Ii ^Jj^elu jl *4_lL>J! ^Lcu2ji 4uL»C lJuu Lo JuLc SljjJl CljLj^Ibe^a 
^jjjlll 4jj_5 4i_i^J! 4_5t^lj 4kj<r ^L-tu^l CjLuj>JIj 4jU_>J.I 4^_u3jJl 

4JjL*_4 ^ 4 I 8 ? <i a 4iSLxiII cxjliT^ (CjLujlII 3 ji>j ^ 4-,U*:<_ t uU ^Li_.^VL 

^JJ ^JSU 4_JL_uJJLj CxjLj _ C_ l_Q 5^-J 5-C 5 ^_SLI L Jufcj C<-L^,<-0 ^jyjJI - 4 jt u<n.tl 

p^Jbl Ia.ll oJlA *( n"i 1 4-j^, \r\ 1*S ^eXuau ^jj^So <_ <» <<ntl ^0 ^jlS^ 4jI JljJI (jy^J 

^AiCl lJjj^jG dJLi Mj ljukj t ((nuclein o^lf^-un Jl VJ La tjoLaj^LIl 




SjL____Jl ^<u Jl_C iJ7 2j rya ^-CjJLi 4j_xJj t __) L^aj— t « j_^q a^__J I 5jLi 4___J 

j-iT- 1 <>>jl _UJ_>JI i^uiL L$ZL_t_i__ q Cj-^IjLo ^ (j ^>.^Jj_lJI L_>j^J £j£l i ^ t__CJ I 

*L»JV1 aLp-VI cJj^. L$_! VJ <LoU_ 4__JUU_ c__L_: cj! n ,^\\ clujj_ 

Cj Loj_i_j j_<5 j^SLI I 4_l.aU, i t qfl' 8 ) ^ J__uJI jj^Vl jJ-_J! ^j-ajj i^rj/ar.i-a-l 
UojL-C 4 Uj . aJ 4____v}_*_J I JL_) ^jJI (< ^ j__J_3 j_l )) __J| 

_^5C_cj 3jl_j__>. -ill n r ^Lt -V li imLj <l ^jI_>J! ^1 ... rnVI 

^yC oj. \a y lZj 4J-Ltt-lXI i^j__u^ojjj_r _]_>_] 4 U "i < m 1 1 4 j < r-i V miTI 

£>\ -u-_ll _)-• JL-C. r uj < o-tJ 4 .j.UJ I __iLa^__jj^oj^ii /^>3 

1 Jufc £_£)_. JL9j t3l jjJI 3jLo J__*o LoJL_C LAJL___5 q[£ _)? _L_j ^jl-v. 

^.iJl ^Continuity Theory 5l o . nU 4-jj^tVi ((^j-jj^jw ^L____^VI 

SljJJI <jj)^ i n 3^__5 £ Llj I 1 (j" j in V hi JLo_u V __) Lo J^ojjiCJ 1 _jL> <J _____u 

o ju_ __)! LfljLai m CjJJLju 1 <i ^ a 4_j_>Jl 4_xL>Jl C_«l jL_q 4 I n"t < g 1.1 

aJub C-g->» JuJj t^Lt-wVl j ^-pj_>J 4_jjJjJI L^__>J1 ( _ r fl 4 j t_a V ui ! I 

. <( {£j-l&^3 (((jjILa-)) : 1 i -- LuaJ « 4_ I j^J I 
^Inference JVjG___VI J>a->i ^---^ 4_lJL_4 c__L_' 4_«^____ll ^ju_ 
_j_U _jlf> i 3j_x_-L_4 jlaIm* a ^3-L<u V cj La^__j j_o jjiLl 1 4-jj1j 0 j < <rl_a 

^JkJ ^jLii J__ j ^-ic jL-b 4_L ^L_L_lV1 __J| 4_t__ Jl_j Lo L^___u_>I j 

A__v. LJLl £-^lj-U <j\ s "^^a 4_>L J VI __JJ ^-*--JU La 4_j___> j Ll-o 

I ^-JuLJ. tillj ^L-XJJ iL_>1j__W __JI J 3— __>^J I ^j-O _ J_5_>J I » J) M i l _ _j -Si O- 

(( ^_U_3j_A )) 4___>jLjU3J (( J_J )) (_JJlI 4_l_J__. -5j->-J __J3 dl_jj__u_/1 ^yJl 

Jj__Jl __JI 4_^U- ^!jJl ,_--J j jU^H l--^ " ^.Vl Ijla ___! _i>jl 




TpJLaJI p^ujA 



f.^ <Jnli ^ 7\\ j Jus m£Jl)1 j-j a-j 11 jj^s £^_> ^Lj < La-^-3^Lj->- I 

(cy^> ^ tJ-L^.Ju IcJI JL>J o j (i <Sj J-* < ° 1 <— 3^1— CjI oiie a 

Jo U I ^jJl ^j^lSJVI >^>JU SjlcLui^ 2ULkU SlLlajlII 4-JuJl L-al &&\ 

<jf ^C^pl ^yicj t L^J I j-J j 4 n jJl CiLySLdJ 4 <^m a~ uu» <Luuljj 

^jl VI id>ljj_L_l!l JljJljJI j_^tJ 4jI 1 xll 4 In n "i ^^Jt CLuL^ Sjufcl miU 

t<lr>j mi jJI t !^__o_j uiV I 4 .-a- j " j ^ySo 1 g j r,L j <«n j CjLj^ V\'t \\ £-^J 

^jL^ ^psjj-^ (^pJI Lbjjju ^-sjp 5j j> a 4l*Li nl j cixjL^ cjI jL^t>l mi1,1Jb 

£-^sj ^1 4j1 flill ^ tS^p CLuL^j < Jlj^LxM Lolj ^ViVifl Lcj Lfcj n<-» a 

.3JljJl>. CjI^ j MJLflJ j 1 CjIjjJaj 
^ £-j JuJ! j\j o"< i nl (JT 1^. ^LuajVl JjLtajj J-ua^Li 4_jJL>JI ^JLc £t^jL LHjua. 

<4-iajJaLui,! eLiLj^JiuJ! <j-u ^!j-usiJIj i4iloL>Ji oL^lnill Jo^oxjjj t^gUJi Sill 
t3jj jut rt'tl 5jJl2U 4 c u If L J^2JL?c_j (^jJI JjjQiJ ^ jLx^jVIj 

SjIaiJLa t4 tjjtnll 1 r <\ $ a I JjJo_a LaJu2u (J-^5tJ ^ci«Jl ^jt-J Lj j 1 

^Jj 4 .l! r i 'ah >JLl ^^ajll IJlAj tclLlj ^ 1 nj < Jl lt „\ q] l ^ 4_JLlJI 

^ Jl) I i^jJLlil 4 ii mi 1'^ (^-5 jj) uu 1 1 Luljjj ~ya \ j.l 1^ 1j^_i_>> (J.> nU 3 j J 1 5C 4_>.j J 

« 4„ j ^,,1 1 1 1 Cj Ij^jJ I » 4j^Jaj _ \ : 1 — 4J Llj^JaJj 1 L-jLkj 1 4 — us Li* 4-_jjJc»j 

2Usj-»Il 4_jjJ^j _ Y .(^jLjlII ^\ «J1 JjI 2 a ((Th.S.Kuhn (jj^ ^L^op)) J 

.((^jjjlj)) J 4^jjj)U~ll 




2 d cote JLae-xj ^3 *i i a Jo r ^1 <1jJl_*i_) Jj^/l 4_r>k; II 5 j , olJLj_a 
4_jjLj>) jJlxj S ^"\Y ^»Lc jj_JLiU «(jj_£)> <-_>Ll£ L^jJL^k] ( j r jJL^' 4_ ae^uo ^j-Lt-11 

gjj k } t, 1 < jjj .The Structure of Scientific Revolutions «2Lj-JUJI cjIjjJiJI 

J en 4-jjuoj_c. diljjj (J^L>- j». t nlj ^JjlII t^J^VI 4 ♦ j U II ^1 <r»Vl 

4_j_*jJLc 3jj3 J^ t Llj I (jy^^ .(^jLjlJ! ^xJjJI JoL-JuJji ( j->o 4JLjjJo <-1jIj I 1 4 Lu 
SjJla 4 aim La (j ^ ^jLc.j^_u < LoLu JuJLjv- jua 

l-aAJlIIj ^h_) Ju3 c-xAJUo J£ (j-u 4_jJLSjjI 4JL>.j^ J^jv a 4jjJoj (_p3jlLdJj 

«<j>-£» Jot"* Mrl *—>! "i< 11 ,j_>a (jJjVl 4 tjUtl ^-Sa *4 jlj ^jJI JuJ— 7JI 

oLSj i 4_oiLit_>3 4_3ji^L mf (j_c JJoj V Lu «Paradigm t-cAJ ll» ^ 1U <r> a 

4JL>-V 4_*_lL> ^ ^-j miJ ,jl ^jJI Llj Lc_«a t jLSJJI JL>.| 4_J1 4_u 1 jJwLs I JLA 

<— ii— 4 j <; * *i H j ^ j nllj I J 3 ~ 1 1, 1 4_ a j ]ri'ta)> :^_LLa_uaJ,l 1 Jl-^j ,A rtj 4j! 
^uj jJfrHa.il I lj_A j *3Jl>JL_>. 4j^Joj jju*_^a J^a 1 j (It : « 4_jj»j«jJ I 

ttI U J^a ^ j r. a i«C^*_Jl Jl_JL_Lj)) ^ila-ua-A £l -^h ) JjL_«j_111 

, ^jjjs*.] 4-a-t-o^La L^LojlL^I 

J! ^JSjJLtl j j ^ <jLi3 t d "jj. \ c_<jl^>- jJuljJ 'j^^l ^J-*^ ^-^y ^ 

I jl Lo J j m> 1 t 3jJL*_« Cj^/L^ ^ jii-Lll OJJ £>>a 1 fl" ui ^Lua 

jJlc JxbfclL} Ci q fl I J-A I <J^»J ^1 4jL<M-4-JU £-A (J-flJJ 4jj l^lll J J. J ill 

. t _ ;r LAj ^3 J I Jj 1 11 II I Jufc ^LaL>. 4_jj>- jJ^jjJI Ljl 11 Jx 



j-^g-c j mi r (j^jl mil Oj—^^ cr^ Herbalists j^jI d aJl j ^ r ^>a) 
j^a 1 ^ j a j j, j till (^t±ujjL_>Jl < hyts>~\\ p\r JljIj « Linnaeus j j 

j 0 tl CjI ii irttl 4_lC^j a ^l^jVl jJlC ^Ir cUj ^cjlj iS.J-^ ' Lr^i ^- c -5-*i-^ c - a 
^JjLilJl < n j *f 1 lll» 4__jJLc (jl (jl ^ ^ ^<ll < U <^ U I 1 lv_Aj '^5^ 

<Jl^.O.U 4^jj_La jj^o 4jI jut_s L^jjs c . m (^jJI ^(Downward Classification 
^ , ..jj I jus- 4_ul < ah ^ jua_^v ^J_4 4la^o J^l JLULj identification 



j-u^>j «u«1j_5j .((Upward classification ft 1^1 itl < ?n 

J^->>^ J ^-"l < nl JLfl_3 LlLIj M« 4 ClaSS Uf I ^ <Vc n't 4^J_^J5E-4 ^^-3 4jj Lilt I 

JU L7 ic 4J JLjJLJ_4_J Jjl JLdUB t^JucLualJI < nuoVill i_j^L_wV 4_j m rjbj 

aAdanson (j-uijta!» ^ (HA^) «Magno1 Jj—^L^d) ic j^_iLA_«J1 <j-^-*j 

L^L^Jua OJfcj ^".-w L^Jl 4jlj ml £^Li LjLc 4_juia_u LiJJli JLajj i( W*\V) 

6i J o- 4 (L^Mj La^ ^ AV*\) ^>oliSI 6-* dH 5 ^ 5 ^ c ' 

«^>£^jl-i» -J cd^lxlull Liitlll 4j^Iaj CjJLs^j <j1 £Js_pJ,! 
_} J — =tj ^JUcL-ua-lII < '< <<--> "(II cr^-^ << - JJk -^ =e ^ I j-^ <( ^J''^» "itl fdx. 

It" 
^ jLjJLjjL^ jL_I_uujjL_a <"mh ml ( \ ^0 * ul f I ^) ^Lc 4_jLa JLJUJ 

Numerical ^>U1 j!j ^ ^.jj * ^ ^jVl f L_^JI « n.i^ 111 

c.ln jl^Jj A ; Cledistics ..at lu'II ^ 2l_uLUI^ v Thenetics 

j^jJ ljuj_>. ^JlSj I ^ X Ij t < rtjMn'ttl 1 JUJl>. La- ^ i a cr^i^^ 3_uujjJ.I 

ol J) cJl^ L^jI JUL ( 3^UII 4_ijlUl 4_l^jjJ,I Uslj i4jj^JL) i&ajLaj 

La L^laju^a ^ySj 3jj mi itl JL^C^I ^ JLjJUlJI dll JL> \ 4 < nj ^ - l^ I jj! 

^La/jjiil ojla t ni^j LT Li ll^rt >J jJLLa jjl ljr l£: * ^0 * ^Lc ^ «Hennig 

(J^o Luajl L^J^ (Jj uUrt 3L_>.mi ^ <rfVfr. j_sljj ^ JucI V t 4jjj_jJL 
Lag *ua JbLoILvl ^-0 <— ^1 L*Jl>- 1 ^ • a 4_*jLa Cxiii i^^^/l <i_<_ujjJU 

.Microtaxonomy ^jJI < LiLualJI ^ 4J I>aj^ Macrotaxonomy ^yy^te^L* (*) 

. <^J^JtJ Jlaj < iaJI 4-*jusj ^j^juJ LuiLt^il > dJLtAqll 4j^_aUaJI CLiLLuaJl JJ^. ,jjO jjeTd j (** ) 



Oy* 4_j-aljJLj > Jlj 4_i->.jJj-j-jJI C-xJjL^ j.^a.c. ^y*\Jj}\ Q^—oJI (Jjlstj 



c^jl^ ^JLil ((Buffon ^3^j>> di L ^ tVt H ^jla L yxj-u\ 4 1 r 1 j ^*J^-1I Jj-*-* 

J>L>. Jj^ clil Jul I JL^L_« <jL£ (^jJI ^j-i^Vl < t «AjJH ^jLjlj 0jL£j&? pkt a 
j, V mil ^JL«J| (jjli- <j-£- 3^£-3 dxjL^ Jt^oJj . 4_aLj 4_udjL»-o ^JLaJI 

Jjl ^jl ^-sljJl j *oj>-^l9 «c£jjLaV))j ((Herder «^-Lijuo^ij»j «Diderot 

4_xJ3 ^j, j ^1 LjIj CxjL£ L<uIj t4 j <ilr 3j^j 4_j1 Ju ^^SLj L$i£Jj 1) A • • 
«Geoffroy ^jj-Sj-j.^)) JLX^ol 4 j «;L* jjj J_» t 4_LLa CjIj-j j *j ((cdjL^aV)) 

1 ^ fcj ^_>i Vj 4_t ,« ^.b J3I ^ < j r i-^- Ij-jjSLj ((Chambers jj >.<al 

Jj>. I JuJl>. L_AJuo |*Jl5j ((cdjLaV)) ^jt-i (jl ^jW*i i n*i Lu4> ( j-^J . 1 <>>t; 

lJio-^^j La I j j 1 1 _i rM n ->» Lj^LojI CJJlv! JL3 ^ A 0 ^ ^Lc « (jjj ! ^ » <3j_JLj ^ jJI 
(< UJ^ W '"^ A .^Jjt ^jLLsjo 4-jLfl til! j £-aj t Lt-Lc->- 4_lo.U tl CjIjjjJI ^Jt] 4jLs 

(JjJ^kj Jjl_=tJ (jLfl cil! jJj t(^-4j/Llll Jtrxil! 4jo frl j-ii^VI (jr A jnflv 

jj)U"i II Sjifl C < 1 I L$j| ^yJjVl : (2r) <3 > J 0-° 4_jj^j 4-JjJ^j (jr-Aj k^Jj " mi <a 




L^j! oJ j ' Mill JjuaVl 4^ji^ ^jjjJJ { JXhl\ u^jL^JIj <l ^Sj3^LlJL1 

Jjt_« A l\ "wfj (3Lj_j>JI J-us! 3 Jl_>.j (J-AJJ (j; JlH) ^ a~iX\ jJ ~ * ** itl £J>J-*j 

« ^^uj i m T » £yz UjL> ^yJj^_aJLI Jj-d JjJLjlII ^JLA Uj-jus CuL^ L ^ n 4_jl^}<L>J!j 

( _ y j_5t_» <jr^ ^J^t-M'll (J-i-^V! La t Oj3&julcdI La ^jLc:^-^ IjSLaj 

^3 4_j_j_=t_JI LI 1 r> nil I J j fiQ i n'll jJa_3 J Jlaj Lq j inr ^3 

« jjjLi » j — r 3j "1 nil <jl ,^,1^ . . . (jjLJaJU J*\ in Mj t, ^jtr^t ~A\ CjVI y a 

S^LJa oju - ( Uo< ^) J- 1 ^ ^fJ^ 1 JJ >• (Wi^) 

L^jJu £_jjLL) (jl ^jSLx^j 4_ujjljJI 4 ,1-ft.UJl 3j^ "ill (((e_\jLuaLAj|>)) 0_jL£ 

4_Jj i^Vl : Cr A Li! I Jul 3juL^ c^L£ 



(jj CjLjJLlxjjI 4_j! Ju ^^c^ ^ AO ^ jj^a j LoLc ^jpLcJ ^j^a L^J L-dlj-lcVl 

^LULj _ 4_ljIjlI1 AjjjjI jJI 3j^ii! 4j ^jn^JI 4jIjuJI JXys ^-o-i LlA ^j-^J 

3p3 UjL^I 

Blending 4 j <i jlj^HI 4iiljjJ1 3^SLa ; (Sj£ f ^ «4 j ^ lr 
4 i , „ cjLL-L^aJI ttijl 3^Lfl jt t i "< r.,1 j ( ) All _ J jlLo) Inheritance 

L3->- jJ j j i M (J-oLl^VI 0j£$ 3L_!lij :4 n -vV ^ ( ^ AAV _ (jL^JjIj) 

L_al mi "i« j (t_jLiSLJI Ijla cJJJ^jj «Jordan u^Jj^^J «Pulton {^J^j») £j_iiJ 




Up 9J&UJI 



Lq^a dJJj iCjljjjII a I CjLLj_>JI £.Lu 4JjJ ^Jb ^^iJI 4jjjjJl (^Lc-^M-I 

diL-dj a c ^jjl j <i "1 1 jjlj * Q^jjj t-u 1 1 j_j_1_u ___! ^i? jii L£j*h* J-^ ' U^--' 

.((^j^^m Lgjuuoj (__x!l 4_lc1aJ! Sj^lII 
oVL_3t- c « 4_jjjLaJi *JjL_alj_x->.VI » <___! j leu 1 ^j! ^-^11 4J_*Jj 

tj^aj . 4 j oUt l Sj^il! o^j' j-fll^jJ (^wL^a ^jJtJ 4_xjk jJ^-n 

(^ait^u 4_jj^j 4 j >>lj.j Jl ujlj^klJI Ujj Molecular Biology 

4jL_ ciLJj ^oj ( O Ijj-.^i j 1 1 j CjLj (^V < "Hj 3_iLU ^3 3j_u£ 4j,^lr <—>! JustTt cu^a <j_^ 
< _ =r Hjl 4-jJLstJ oI-Ll_>J1 ^jJjJ Cjr J?t_ijwLj jljJLal (j£j_cu (j^J j«J 4j^£L_J1 4_j_>.LlM 

.4J)15La Jl^tj 0' t>° JbjL^JI ^j^UI ^Ccu ^jJI j 1 ) <\ot J__9 1 $ j!r jL£ 

4_>j_».)) L^jLj 4_l_j^_>JI Ll>- jJ^j_J1 <, J? 1^ O^-AJ t^>>T ^;L-LJt,rb j ♦ . . C-t-^J I Jjjioj 

^J J <__£< ((^jj—^n ^ '( QJ ^ij-lJ'VI 1jjjL_>- ^jJI ^j-J^^C nil 4jl J-^ljJl 
Laj ((4_j.clt.il 5jj_iJl)) jj-O Lse__olj 1 J^>- ^»>>j ^cJ ^-g til I JJb (jl J__*-M- c Ju 

4_A_aEJjjLlJ| Cjlj.J t"lll jj^cj 4l(nl(ri JJi Lcjj 1 0<3 'JJ (((^-LJl ^Ull » a\ (\ 1 u\ 

Ui^lLc ^ic» Cj1j__9 L^jL) ((^jJbj-C)) L_>_JL>« (_3~-ll Cj1j__oJ1 j^yj-vj .oLjjJ-uJI 
(—3jJlc.l J_3j t^jJtx_> <— >lj^3 {jj-Ai ^__xll 4_LcltJl CjL-oLojjVI ^j-c !_JU1 CjJl^_u J_3 
4j-u 3_L>J I 4_13j_uj ^j_i ->-Tl! 1 Ly l\ 4_t_3Jb (<J I JUb _>^-lj ' 1 Jl-^j 4 « <i h \ u j j r Jt^£, » 

cr^! J^^^ i>° iS-^h ^ ^ Jl ^ --^^Ui 

_ 4_jjL_u 4_<uJl_J! 4jjJiii!l cLoj < __ r A 4_5&_jjuJ I j t^jJ-all ^_j_c-il 4jjj_U1 4_jvljVI 

JL_fl rjllj J^ljJI (jl jjj t«3jLJ_i_>Jl 4-jjI^lH)) 4 _-L- c— 1— C _ (_<J ^ ^jjl i_t-J,-w 

(jl_-1 UiJiic. : !>LiLc_3 ... JlIcj Jl_5 Oj^lJxI^ Lcjo ^_Lc_ 4_xjjI jl 4j}_> ^LcJLxLi 



(((Orthogenesis jjialll A-JIjlL^UjI «j£a£lJI «Lamarckism 
^ VI I (j"j^>L^> c-uii all djufc j ^«Jj .«Saltationism 4jj^Laill cilJ-iSJUj 

.((Evolutionery Synthesis 

. 4_uJ^_>JI Lrv^J^jaJI j 1 r^r 4_jJLx>Jl 4iljjj| j i^r 

* j— >>1 ^1 Jl as— a jjrjz 3jL_^J jJl 4 j <»l ttl 4jj ]ri 'A\ 4jj^j 4_jwj.> ( Acjj 

cJi jl>.I jJs L^jf 7c_^l ^Jl ( j^Ja t J Ha Tactonic Theory 4_u^&ill 4jj2aiJI ^ 

(^IjJt^JI ^-JjjjJI {jr 3 j> jju II ljj| jj-p V i4_sul_lli1 4_u>»^J j_x>J I til ij7 3 

1—Jlj "< ,„!)) 4 rtUlo ^ Cxi " <| ^^1 j^_x-flL>>Vl 4i£. ^ij 1 o < tjj jUll 

(jc 4 1 SI uljo 3jU^ LJI^l^l JLuaAil Jjl^) Australonesia (<4 j ,.i./^juVl 

4j^JijJl ^-JtX. <~T< jj! JL^ 3jJ*»Llll 4_j_^^J^_j_^J I Cjj) -a- Jl (jj Jj t(l j 1 11 ojjjuI 
jj^Io JjJa (jLlJi IjiA ^^3 j_t3l_^.^l tLalc 4_JI J-ui>^j La j j ( u flJ (jc 4_ujj£ij| 

iaj m.Ti ^ Jl^ Paredigm jujlj^ <. . ^ j-a j-^^l 

j-^usljVl ^ ^Js Lj-l^ej IjLas-i-il oU^ Jixu juJaj tLX ^MI » i II 4_^_>. 

4jjia_j « < jjjjb» (j!>Lcl jufcj) )AV (j^s 1^jl> Phylogeny 3 mn ill 

^ I j 4-1 „.\ jiiVl 4 n j t «^ c^iL£" cryt-fl ^^Ir JL?c_4 ^ 4 q^U oLal u. "(<VI 



^1 ... <nL> 3jljJl_>JI L|>L^Jl 3L m. j l_3LUl£1 J<^> all I jla 4jIju ^ <>Lj>£i 

t^X&l alt J J ,J- t" (jjlXU J— flVl (jl— £ I jl ^(^T-jiajl (J^t tj (■ fltl TfcJ £-JU3jJI (j^ ^^jlc 

f 

i<LAjuX\ AjIjjJIj 4_ujj| jJI jjjalll (_^l)j»iaj J)^ jUl j3l <bjl Lqj dDj ^ 1 ^ "mJ 
diSj^.)) Jj-^c 4jLj ^ylr^ c-kjuajj (j\ /_>SLcj Lo 4jIjjJI Ju_L_>JI ^^J JLxil l-aAJlJLI 
u oUfl JJL>JI ^-jL>- L>1 i r\ nil jj>^i*) ijja LiaSl j-C-i ciUj 4_3^Lcj iC)VL>J.I < o 

^ cj L i t j„tJ l 3^ Inj uij (jr< ^l j i fiti^ ^L-u-jVI JL>JLI ^ t/y)* II ^ j <i.rJl JlLo j 

. j^lxUlj ( rnCiU ^ <i U 11 LLojjgna jjlaj JUu (^JuLaxJI <JL>JJ 
lZj1jj_u<i ^Lt3 ^j^^j <jl ^j^Loi,! (_3^LL>.VI I JlA i4_uj£J! ^rul^-aJI (jj Jail 

(j *j _ Sj^LjJLI I 0 i>>^-»j Lo-^ J^VI tjr Lc _ «Gj^_lij (jlj tLj^>»^Jj-_u V 

4__jj-Lal! JL_1_«I j_ t(jrtJ Sj} j all (j^-J ji uiJuVI ^juuI jJI udVI j <Q ll I 

^1 J^e-^ J^tj V 4_jL ^jI 13 ^^Ul «platonic eidos ^-^^U^L^Vl j aj_^JI)> 

jjU" tl j "ill jLjfc^a V ^ j d (i 1 1 I JLA jLlal ^y^J < JuJUv J-Aj^>- VI j-4j^>» 
J^-?tjo VI JloJ V 4_oufcjJLl oVaJtlll <j*J (jri^>XI j-iilll (jLfl Iji^lj i{jr ^jjJ^]\ 

.Normal Science ^jUJI ^IaJU UU^f Lo ^ t 4JL>. 

^£1 j^J3 ^o 4__a_s! ^1_a (j^J I ^ tj iCr Jj_i^S/ 1 ^Aj-fSLfl3 jj^-ji J ^ ^ 
^j^jjjjl jJI J<>> (ji c— >ji 1,1,1 ^)SLj ^ftJ I JL^lj ((^j^jl-iw jLutfa-j| JLjvIj 




D. Evolutionary e^jjl JlII Lalll 4 '^...tll > «» ^uJ 3jL_c 4 j lr 

jjfc < > ajlXI I job jjLa ( ^ <W • ) « jlLjI 4_3tjLb^| UL I niUj tEpistemology 

J-J— 2 L^S ^1 dJjJ — >- J ~<n j»Ji ill J-C.J— « is7 M — tola C_JjJLul ^Jfli^JI (jjS 

4 ^ , nlfl 4_L*_jv a u-ufcjJLl (job jjl^fl <(J^o)) eLv <4JLjJijJ1 *ljVI J^a ^Ij^uail 

«^Lo)) j_c>i\ .(On Liberty : ( jjlaX\ 4jj_>JI 4jLl£ <Lu*Li*jj) i^Lc. 

LjLua-dJJ 4 „ui ii < IL) ^ <„uLv I jab I 4j_2 JL^Jj La ((^LojJllj)) aJuu <j^aj 

. JUaj Jus- ^yJI 4_ujj! jJL ( jjpLLa L^jjIjT ^aS <4j a.Utt 

^u-uj ^ *\AA ^Lc .calieJjVlj j^-iuiil : LuJb^ 4-ij irttll olJulSUI j^-Uj 1 o^jtj 

4_ij_3 JLjj>.Vl j^j (jy i^. jL£flVl t Ui_) jl» 4j^L> c-^AjJll I jab ^JIola « ( u ,i a^j» 
"ZSjjua LbJjo uaJ ^ybj 4j pUfl J^LjuIl J^-J LjI iiS nti i^^j ^^1^. SjjL^j 
3j j mi U JliU-J JjiUI I jab <5ea-£5 CjLjj] ^^U-li Jv^J . . . ((^L^V! {J7 ic L yj^\ju]\ 

-7 

4jj ( j)Will oLjjtrt? H ^i^j 4jLp^. J^l i ii a Jli ^ jJl t 4 i n n'i ^j-Jjjl jJ 4„l , U-»J I 
j n"i i ill jl ^jJJ I ^ i jl3 ^pJl jau 3jUJav 4_j^I\'i ^juoj LjJ£j i^ji^'ill jJj Sjavl^Jl 
caLitljVt j j "i ,.m,U J-us>Vl J^jj 4lflL£ii! 4Jb > l£^ ^k. l-^I UU 4_j 

L^jI j jov ^jja cliLjJoJJI ojob J£ tj^-i ^Ij^xll 4o^_lu c-uLSj *£jLLo Mj L^j>.L>o 

^ I job ..♦((^Jjus^LJ ^LooJl)) ?J i a L^jLSj) 0i?J^ J 
c j^a < ?t b tc3 4JjjjJoj CjJostJ ^^^olII j—l i.t. " ! 1 iJ^uD^JLI < *• . j -v. -j-oj 

IV 

5-<b Ujjj tC7 M>.tl ^jLoJI ^ JUJI ^ LoS 4-ajl ,^1,1 juJj ^^-jJ 4il~i,^U 

<_3^il->"Vi I job jJuua-a^ t CJ Lj T 1 <> job CaLajiLa cj3^LL>-^ 4_?r xu 
Lw djlj^j Jl>i i<_j_oabSM 4.1 ji> dsLl, ^ n 4_pjj|jJI 4_jj l^'dl 4jLw 




L^j^ g-1 cVl Jl <; * *i < nl ^ JL_C (j! ((eLJjL-oV)) 4_) ^^Lj (jl ^3 J 1 
^>jl -ljJI CjI Jlj*_ILi_uI jJsi ts^ a £ya ^Ltxll j— *Iil_jJLl jjVl (jlj < Lbjj-«j-_^ 

Cj \ JLtc-jliuj i jji i<~t * j j'X \ (J li-UL-Lft t ^j-jj^tTu-tJ I Q^JiJI CjLjJLlajjI 
diet is\ \ I (J^ajj tjLirtjVlj i Q^Jr ^"i 1 1 j oIjkjVI 3_iLclj 5 j ^ t*. 1 1 : L }lL« jj-j LpJ \ 

: ^^Jj La gTi m 1 .i 1 jj! 1 > (Jj^u L$^aa 



7 y 



II bLUt 4^ 21 yfeAj till 

4_jj£LoJ! 3 j-Ul ^Jl ij^p !j jjLlH ^ 4Jl ^Jal jJI J&lj i\ <j ^ r t 

L_4_^ o 4<Lj>-jL>.j (j? _<j1jlJ1 J 3 -kJI JJ^I J> ^j-a (J^-J-^ Cj-alj 4_ ojl 3,_o Jj l uj 

SaJb Jl^cj V 4jL) o^lTl^- a t \ \ \ Y ^Lc «Wagener jJrvlJa)) L^il^l q\ jlU 

C.lt^ ^JjlILj^ t 4jj to < U JLjJj ^lII 4_< < (i„jtr>i )♦ II j^ijiaJI ^jJ^jij tdiLj m,7i oil! 
I g \\c I T J-La <j>-3 jil-Aj <J Jl_>- £_u3j_^s ^Jjj^U (__£.}JL_jl1I cJlc. L-LsaJli I 4.j^.1Vi 

. j. Ct.JT. ^_4_olHJI ^j^-3-J I CjLlJLl* )jl < _y3 « ^yJjj I J » 

3jujl^>JI ^KJaVl ^yj J-lB jjl_c dJLlA dUji ^ 0 n£*t| ^^i^j 

-I — air. £_>a ^IjjSi-I Ly alj>_., t _ -v Jl ^.j^j-iJl J^Ij^j c_a>L_j_^! LiJJj 

k ^J^_j_>J il L )jt_<_aJl Lr a oljj?e-iJI 3^Jl£ L-£5j^uaJw * saltations 3^ 

Jjsc cuJl Cj \j y I ^jlc ^J-a-I Ji-ll Li <j-i_3j^_3J I (3 J H Cj V j 1 a 



Ml 



^ jj jUtl ^1 j_j( (_>^aju ^L>o (JjU** (ill^ jJlL-cj <4 fll* ir 4 jiaj CjI ^ "wj {jA 
^Ljj^a-L^VL^ t 4 a c-jLj-l-uLj 4 j ft 1 ujJLl Lgj^L>.j JUlj i fl?Ul $-a J\ Jjj^jJI 

.4 1 1 n iULulIL) jl aAJI 4j_ybt_i j| jug 01 tL) 

4 nil oLL^Vl 3j_l^ ^1 pluralism 4^, \ % : It ^4> jjIjJI <.,,j .,J1j 

i.t I j (j j£u <j| I^jLo CiLtLjvj 4j j t5^-«xJH 4-jj ojlo Ju J_>J I £jill < n*Kl 

J^ljX. jl tjJl > gfcl I ^IjJL^Jl jLxIujVI ^j-n ^ jJI ^JSLUl^ 4 mm J^ol ^yJl 

jt chromosomal Reorganization oUj-^j^jijiLl! ^iUm SjLcI^ 4^ jjj" j , „ 
jls Isolation Mechanisms J>*J1 oLlIT ^ <_i}Ll>.VL£ 4_uljj J-ol>c 

(djj^6j)JI) 4^3 ^LJ I ^ jf £jl>lJI JjS 4_jjliVl j? 4_jj^jJ| ^-Li-ftVl ^ 
u irt ^ K <i <3 <d jJwVlj t 4_u I jjJ I ^5 4_xj^5Jl c_jLj_*-jV1 4_*_u!jJ ^^Lc 1 iCia 



^Sexual Dimorphism p^jl mLoJI d± 5 >5J1 (jru cr i£LjJI ^1 < "<tl cjjjl^ 

4_jjJcxlJI u^Lua (j^-J 4 i in V Mill diLJa^LiLJI eJiLal j) t tl 4 i r j_J ^3 
(pJbj-LC. {_yi 1 ^) L^jj-aJ! (.^,1 mi JjJo jjfc (-ill J JLjJLIj t Lgj^ in (iaj 

^j! (tn-w^-j Lj^ i4_ujjj| Jill c-jLitajVI <bjJaj 1 ^1>- <a J-r "<1 ((JdiL)'-* O^^) 
p.* 0 ,,, IL M j<1 >aj i_fj>-»JI ^ jjLjJI l^JLI S a ^1 sex 4_*K ^jJlil (^LsO ( + ) 

.genUS 4_*KJ ^-aalualJI ^^JaJI f^U! 




Jil 2U«Jtl 2luO*J1 JU-.V! I ^ 

4jjJjS/I J <>> a 1 j i in n (j I Ij ( ii i _ CUj3jJI JJ>*J - ^jJ! ) I ^ il c A I 

(jf jJH ^Jl 2L-t-*l*JI J^LAIL d-^Ua (( Dubois-Reymond jljj_<uj 

^-ultJ fjja LoL-C j-ljo-C 4 i„. i „, JUlj (—oJjJll £>^-lj ' L^J j j in jLa—jJ {jja (jZ ^ O 

c cLv jls (JS'LiJLl dIla (jiiju (jLi (_alj.lc.Vl (__!! l^U <^ta <l_j_j < I j-fc <uLi^ 
^.xq—sJ J>. jl_?tj] ^-lc jjLfi ^LlII L-jjLj_v Ij-Lj ji*-T Jl (jT 

I Juliet 

Id . 

^Jt (jlj L-u-i m <_JLu4> j < LiKl .mi a ^-lc ^JLjlII CjIj J_£> 4jJjJl_*J, (II in Jjl 

J^J 4_«3^UI vjL^.UI ^Ij^l oLJLi: ^UijV JUI ^jJI 
j^s 4_t_ Loj (cjIjjjII jL^v) genome ^jJu_>JI J^c 4_Ji ^ JLSj ^jSUj 

v I r VI <_ojUo^ 4j_" m^jj^uo j-^t J^j) ^ ^ - ' . " * ' 3juJLc ^_ 1 -a,.'i 



Jtj coU 5 ■ ,,,;IL> Lai ^j-l^ ^Jlc i hr«<\ \ _ Ijl_JL1 ^ ^ Ja^l 
Us 4_t-oUtjj _ 4j 4-JiLlIJU J£l Mill a k t o a t< * 1" ^ j j^a^La «5|jU» cJLHI 

(j^oj tj Jl-lj i -<a-j— 3 I £.iC <__)! ^-^>- ^ - CjLljj-j^JJ gl j . ..1 . ..VI ^^^1 i^a_>JL) J 1 ^> lu 

^jJI ^j-juaJI Jj^^-j 3jl_j_>.jJI rhodopsins jpyaujjjj^JI CjIJj^- 

JcSUI K^LSLl^j 4_Ju)^>JI Ll^^Jj_l_JI ^ 4!uJL^J| Cj!jL>o^! LOJ&L* Ujj 

j-uZj cj^v 4_jjj| _ ^dJL 421*1X1 4_^U*jj _ ^ji^l 4 m ,„t ^rt mm. 

lj| IjUU :^Jjj9 JiLo »1 II fli-*^ 4 1 1 nil (J7 \£. (^j^eJ 4l u „Vl j> Ju5> 

^JjtJI J^LLu (TJ^* iffl "'<V <3^*-" J ua^Jl Lc- 4 I Jlj4> ^1 Loj 

.CxJjL>JI gl'noi 

(^jJl _ mi 1 1 1 i <>tMT \j — liuj i^__L»JI J. a^ujuus (Jj^>> (Jl J-t-u jLiy LcjjJj 

(^jJi-Zi j-flj tjjjl ri -*-\\ ^L^JI 1 > ^ ^ a ^^-3 <^ r>l Tj t 4_5j^JLl ^JJ _ ^^j^j V 

_ Vannevar Bush ((^p^j ^i-uLjaw jljw ^i^j - .4^cbUI Yo • • Jl 

.« L4J JjJL>- V 4_£_LJV ^IaJI ^jj Lojw)) 4j^ ^ j-ud ^Ij ^ 





^ufclj i^jJiLc j i r 4_^>j^ ^Jl j oil JLjJ mi 

oljL^jil 4-jJL-cl ,^ "ill dlLjj_"i ui.1,1 Li>Lli»l 
.CjLjlxO^ j] jl\ iii f ^ J»l ^.3 'VI *ju* ^Uanjl 

4_^ljj JL_ ^e_g ^LLa^ J£J fu» <>*j * Biota 

4_JL>J1 ^slc 4_i ^^oLkJI 4 <\ ,«\ 4J (jr ua-t-saitJ 

t ( Lev jJj "i < <i(jti) 4_a- i m*iV| ^jlc * ( Lljv ^Jj)"m i <il I ) 
i4_lj>.^lj icJajJLuaJJIj t4j_j_Jlj t ^ljj mi "i 1 1 

4_^v}L3j n <Utl J-j-^j oJu Jl_C 4 j olr l2jVL^se_>s .< ( 4_,L^ 1 $\ 



j-G^Oj-JLA LJIj Lo jlljLUjjLja L^Lo CjJ_JJlJ ((^j-ujI JljQ)) (J£JL ^yLl ^Lc ^yAJl ^ jji^l 

4 j jUfl 4_^jjJLl ULa 4 U tj ilntl ^cjjLUI 4_l-jJUj 4 itUW 4_l^jJJLI Ujb :^j_jJI ^1 

^ LAjL^y)! 3jji r, tlj jusj td^_ajLij ajJuL^j ((Hippocrates ial^-il)) 1 a <t a 
cjjI ^pJI «Galen ^jJLJLv)) JU_cL> .(^Y* jru La) ^jl2JI ^LjlII 

4J1 o f I diijj j ml LjuS .((Aristotles ^Lx^jl» ^ju L ^£. LajLaj}! 3jji cJtL 
4_^jjJU oJla t «History of Animals oljl>j ,.>J 1 £jjL3» :4j1 " < ^ iii^a 

. 4jjj lm iJ I J 4-jjLiJLl Ljjv jJ^_i_J|j L_lilualJlj 4 Mill j*^^- CjL*!oJ 

^yj 4_j^£ /ya (O^-j-II i^?-^ 1 - <t-!)V) CjLlLJI ^Ijlj 1 <i (jULpjl £-a t4 4>>^ <ll ^.i^itr j 

( _ r 3j .(4_j_tlaJI ^ya-jl ir\ CjI j c-iLxIi-C VI L t^ia ^jL£ - u <j jUtl ^jjLjJI 

jj-UI 4j1 ju «Cesalpion j'm jtlj j m» ^ys cjLuJI ^lc 3jLJa <jl t2ULjJL>JI 

c LJo I IjjL^ < n r ^yiLllI <j>-3Jl 4jL^j (jt^) <(^j_j-LjJ» ■>■ mi r -jgjjil luJI 

oLjJJI ^i^. J i 3"l i ill Ci^jJI jjj-ojj t«John Ray j-a jl_lj>-j »l r< "i <<>L 

j! 

^JlJI ^jLUI i rtnil^l LjJU£. ^yaliUlj ^jLJI (j^jj^JJI ^ VI 4jLxa djju^aj 

1 ^ jl^. ^ylll 4_ljLij^VI S^jJI ojL^ Jl^Jj .^jl j_lj>JIj oLjJI £j>>1 ^ya jj ua ill jLs 

cJi^Lll, 3ljj OjIl^ («(j""j)J?xJ» JliaMj ^jja CjIjLlIII ^«joL>. ^Jjoj^ J>Ij_2V1 jijn/'i^'ii nl.1 
J-t^uLU j-IojI) ( ajJLualll ^^ylr: j-il^lll ^j^j-ujl jjl £ij a>. t {jy *jjtg!l ^jjLJI 

i > ^x. ^ L^^J^-a-JI ^ ^ j-i^Vl t-uL>JI J<m.j <jL£ s^jJl g>^l tiilj i(^_iL-JI 



(JLas_>a ^^jS CjIjLsuI 1 ^ j'^l C-o4J -V n lis i^jKaW ^\ n Lj Lj-^jJ j f I ^cjj Lj 
^JlJLvLoj CjI in'j \ <>> r VI cJjjLIojj (l>-^ l£ ^4 Lr^) L7 * - .' ^ ^ ^JjLl]l 

(Goethe 43 ^ ju ^r^) 4_<-*oj-*iJI l^^JjJajjllj (Bichat & Mgendie 

^Jukj .,.(4 — j_ajLjj ^Li-La^Ls) 4 ji j xlaJl 4_o_4_u_LA] I j 

.lj 3juiL^ tL^jV 4_>*L>JI cJUo _ tUjvVl ^JLi ^ jj-fluJIj ^LtlJi 
1 1 (J_i t< fij *< ~<t! >. <1>— ° ^ — ^ (j" j ^ £j — cLJUl j juk 

. 4x>- jj ^J_> ^ jlc 

•* 

/^lij <«Burdach «Treviranus (j^ljjjbprtj «L±!jLaV)) oLaJJ^a ^ 

4 j rt j u^Titl oL-u!jjJl 5 ^ Ijj i^i se a tjjJ\ OJJ j ^ 4_j_>J1 

^-jjo^-^o ^jjSo <— Cjr ILl I <J1jVL>JLLj L^j^ju (^ A • i _ ^ A ' Y ) «(_y*j\j \ 

i 

.«(4JLwVl von Baer uj-^* JL^-c-? < ft ^ ^A*\*\j \AYA 

"3 **' 6 q ^ A a J <( ^tHJ^ )) J "J-^J-^^J ( 4—i l! r*J I ^ ir ^ « J -t-Lju)) ((^jlj— *Iu»j 
i(4jljjil) <( (J J < <a »j (4jj—j_>JI L \ a 1 jJt— >J 1 j j->Jl LallJl^ «OjJ^ w J 

Ljtj^Jlj (^jJl V I Jj-o?» 4->l j < j-Aj > Ao^ ^Lii 



cjIj^^oJU j^-j 4£"j**( m.U ^L_tiVl ^itoj «cjI^MjJI)) ^yi c^t-JI i^LHI ^lll j 
«Cuvier JU_^I ^ 4jIjI <^~M ^kr I ^lAII ^L^iU JuoJj 

4_lj>.jJj_ij CJ^L^o ijr £i (j j iU"il t 4LfcJj <jjLJiJtl ^1 ^-l_^>o ^ri i^l JljJU£,j 

fJ^-J i^JjLHI [-LJWjJj)J i nflTI ^Ll JlLo SjUjL>. £jfc>-3 CjI jL=C_Li_ul (jJJ COl t^J-M 

<>>r VI eJijLla^ J l^o Ljr 3 5 Jul j CjljL>ol ^yjx. Cj JuiLjj *y4>-\ ijr* "(Js-^J^J-J 
IjJo L/fl J j $ alt ^jL^ i dJ l_CjJL_>J, I dJJj <jrt_J 2>j 1 J la) 1 (jlSwO <ji j_t_C 
: La_A ^^yjwjJ^j-JI CrTr it I CjVLt_a ^j- 4 ^Jjioj ^^J'l Cj_)I i3j ^Jo_<J oUuilaj 

.4i^Vt ^cJLcj <jlkJI ^cLl 

I AjJutJI JjU>Jl Ji 4~ < ill ^Lx^Jl ^jjtAflll LljIj 1 4» $J t3 J J t ill C-ll 1 i <iVl (j-C 

3jjj^_uo ^jJsaJL) <~<Tr />nl Jl5 ^j_jJI^ ; ■u-ifl ^1 <_jj^Vl 1. g-^jl J^>- 1 o ^ Lu 

.4JLjJL>JI c_-ul^>. cl . .iV ^j^jIjJLj JL>.Vl 
Lq-aLj^L>- < . Cm ^j|^j_>JI^ CjLuJI (j^j 4j1 mi "it I ( d mi XI jjl JUljj 

2>j j .c-ll CjI a t^ttl CjjIjj tfLflj^Jo <±f j ^> (j^a LiLlj 4 ^^ t(^Lc jSLj^j) I o ^ rt^LLa ^ 

q\ ^_i_>JI^ cjLaJLII : ^1 Lj_>. jJ j-j_jJ I ^JaJ ^jjlSJI « n^*ill ^cj u^l * jj-iU 



jlaj^ ^^^j^ll ^jJ_4_oll ^k. biochemical 4jj.^o cjLJ a r <j_a U__^La 

CjLjj-LsjLM (j^. <jl j_pJlj CjLuJI ^yJ^lqjd (j^J 33 j oil Jjj^-oll L-fll mM^I 

^jjfcLLL 1 iU CjLjISLH < ojJLlqJ 4_ l <a A I a Juljjj i^^lll <-ul Jl_) CjIojISUI 

* 4_jJbj-j>JI Ll^jJj_j_jJ!j 4_xL>JI Ll^jJj-u JLre_a ^ Ji^tUI jj U"i 1 1 JUljj 

^((jl^-p-))^ «CjLj)) ^^ILa-K <j_a <L-i£ ^j^t V*(TLj ^jLj CjI Cajuajjl 
^Ll JlLa <4J j «,.,a diVLpe_a ^ «LojL9 <j-uij_iJl J i^t <ifl ^1 4_>.L>JI 

jl>.jj LiJJj^j * Taxonomy i ajlualll fd^-j (Morphology L^jJ^jjJJ) J< *-tl 

CjLjISJI 4_o^oJauj 4_^IjJ ^yjj <^Lo Jljj La 4^L>J1_3 <4_Lu)^>J1 jJ^j_J ! 

^jLm."u 4_j_^jJj_4_JI LI <>i n\\ ^jLa SJLLaJI cjVL>J! aju* Ijlc \ a j a ^ 

*4_j_3liLa CjljLoj Jyi La-&j-uujlj (J-ojv 1 0 j*3 4_^>Litj <jl ^ju>J\^ CjLJJI 1 ^ j ^ 

, l ^Genetics oLL^I ^<J^j 2uLiJI 

^jl ^j^-CJ La J£J J^aLii u <i inr^l ^^SLlA J-a-JtJ Sjljjlc CjVjL»_a tlJ Ju Jl^Jj 
(3^>iJ - ^jVI ^jH^ J - (3^-1 J ^ e LuL->- j-Al jla w v« « L^vjJ^xJ)) <LaJ^ Cl x j ^-j JLu 
^1 4ffl»UI Li i^STI >a ^ I J^ISJI ^LfciJI Ula SLijUt.a ^1 

Ojt Jl^ 4j>-j"i ail CjI <ij Lualll t \ a. < t LuTtU ^JjlII 1 jl4> L^JLo tiajj 

^ <i i^j Lj >■ jJj) , J i ^jlc 1 u gj ( _ ;r fl ^c_iJblj IjLAj t^MJkLaJll ula^Ljua> I ^1 

.(^j^il) Brownian Movement 4ak. <u^u1 (jllol ^pJI ^j^y^j. Jl < iuiuSL* Liui ^ (*) 

^cnes cjLLl^JI . 1 4 , a 4 II j 4 ; j ,,.U J*I>aJI V heredity cjLl^aJI JLiil ojjt>[k> 

.Genetics Ijla ^1 L$i* jli I ^pJl 




Lp^JgjuJI 



<Uua j. j /a V j^al c d^^JI <jl ^JjbL^o ^1 iiU j jjLsbJIj <Jj *4jjjIalJI Lev jJ^j_JI 
iJiULj . 4_j_u^>o Q-m-J L#jI Jj^J, 4jL^tJ 4_j_i_uo a Lo^lc CjLuLSLII 4_uLcwt 

^jjLIj Jt " Mill V cJuJLuaJJI fA*. <j] ((Gillispie u \ "< j lj ^jL^ 

♦ 4rti~.^U CjVUJL! 4J& ^3 j^J ^iJ Vliu ^^laJl 
L»*1feJt 4i£*J iiW tarfjlft* 

^uj_^mi (J-JL^TlI <u^L>. SjjLi Ll>.^Jj_uJ! <*Ac qjAz*lj& ^lItd ^oo ^Lc 

djVL^o 4JMj ^1 1 j >>T> j . Jl ui 5j «Mainx l> *i£J_ j _,q)) r 1^ " 
*1 i^fVl l-ojLLdjj Embryology il^Vlj Morphology J^IJI 4_ H _ u _uj 
L^a I j j \ < cjr lJ1 uUj ^^11 j^o ^1 4_^L_^VLj 4 Physiology 

^1 .^rVl ^ir-j Histology ^lcj ^Cytology \A}>S\ ^ic 

«weiss (JjjjI^m j-I j^l I uajj Ltu-ulj V^ja jLv twhole-organ Physiology 

LljvjJ^-uj i Cellular Biology 4j^ii. Lljv^Jjjjj < Molecular Biology 4_l1j>>- 

( Developmental Biology 4jj>Laj 1 j ^^J^— uj * Genetic Biology 

j-a IJufcj iGroup & Environmental Biology 4-LlJI j oLcL^Jl ij^jJj-uj 




Cr ^*JI />jISUI <_><sx5fcJ Lt 4j_*_aV1 4-^1 in'ja CjUlS ^u. ^ Jal>I 1 o LfJ t^Lp- VI 
J*vj fltl IjLA «(j-ujl — 5» 4_jl^ — C cllJli ^yja (j-ajJj t Jij d ^ 

i3Lj_j>Jl ^^k. 4_^.ljjJ 4jj>J 4_j-oj-iJI 4_wujL^V1 C.K ) ^V* ^Lc 

Ll-v jj^j_JI 1 4 Jl-l-lJ I ^JLl i (_JtjJu-£a_lJ I j UrJ I L_j_>. jJ^_j_JI t LxjvjJj_^jjII 

^cki Disease Mechanisms ^jJU CjLJI ^Jk t 4jjJLJ1 pic t 2Li£jJLJl 

4 nj i Laj 4 Ju*Jt>\ L^J L4L0 4j>LHI Pharmacology j^LIjJI 

tCjLu 1 m^o c j^o 4 aj 1 1) La ^yJk. p j mlHl I IjLA 4li.jl Lc^o ^£.^1 ^ir. j .(2L*u^lj 
4jj^L=uJ! Lxjv^ij-j-Jlj < rtiii^i fl j\ tlr\ : L^Uj O^lSLlXI ^j-x JitJ ^cJ 4j| VJ 

< huis\~A Joiis! J^J-A J-usj ^Jj JjjusjJI ^-3 LjJucLcuj (jl ^y* 

"What" Ufa Lit 




(J\SJuj .cat, 1 ^j^t > c_3jJLcl JuoJj ♦ (^LAJl (3Jj_-aJl Jl <i r j (j£. 4_j_<a_i^>^ (J^j 
^ <^tlU ^JLc-cl ^l^t a <jV ^-j-^>JLi <Lj_jjj-j>JI Li^v^J ^_j_jJIj 
I jLgJ (JT £-lj V 4j! *(4 j fl C^jL£ L^-jI 1* <i t) (jpLn^tU M-u* ml L^jj^ 
;4 j A uajJI dJl^j jj>U ^ <U JU V JUJL^JI gj-oJI IjUk <jV £>^1 

t^JUJI I Jufc ^j-a ct^ 3j1sl>. Jjl jjfc «, a <jV t«4_j_ijuojJl Ll^jJj_uJI)) 

CjVL^q J^J 4Jt£. ^J-C V (^jJl ^L-uVl j <j fl i JL>. cJu-ojJI ^x-j-oj (jjj 

(j!» _ J-dJJI > d-iluaj ^ jn m> " o ^JL^ _ « W.M.Wheeler >Jj>a» JUa 

L-S-xLa lJij^-juj (j^J ifc till Jjj-^—o 4_j^ ^Lj ^_ t j>-jJ^- ; u ^-Lc jjfc ( <i j on ill 

tUiJLi <>j-^u-> La <jy« 5j£LflJ! oJL-A 1 ^Jbfl ^j-iaJ jJilj .((Sjj^JLI CjLa^aii 

« Ashlock edjlilo I »j ((Hull ^J-Ahj «Bock llL»j «^j <.u-l^.i,,o)) j ((^JLLa)) (JiLo (jj^^V 
4-a-la) (ji j fl-jjLtAuJI <-Jlj^--»j ^^-3 J<^> dJ I (jL^ ^jjjJl («Rensch <_^aJJ»^ 



£ 

<L)jlJLl1 j_a I < }*C xi't (jr A 4 j<i )r>jJi fl ...(4_jjLiUl 4j4_lj>J| ^Lj-auSUI Ifl \'°> 

. ^JjlII jLcj ^Jfcl (j-A ^ylll CjLjiaiJIj 4_aL«JI ^lfl>.Vl (^^litL^^ 4jjjjjJaJI 

LLoLol Ct-seJLaj Cj La jJjl.1, 1 ^.a_-%J 3jujL>. ^j-La Lll C.<-je-u 1 ^TLa j > 4_c ^j^o J^H^ 
^jJI ^j^iSLftM j^>JLl fj>^' tLiUjul J Ho ^xbjl^ .4jl_lJj JjLal 

1 *j j flU Jaxjjl ^Hl oUjISJI L_ai mi I5>l (^Jl IJjJljL jl^I ^ JJ1 >3 nio til 

CjL»Ij_ljw /vSJj Ltfjf ^->Jl CjLljISU! ryi JUJUlJI 4_t^ljJ JL*_aI Jjje_^JL 

f 

^Jua ^4-l>» jJ^uJ I ^tlLa j_La_aJl_3 .diLuJl 4£LLo-0-i J^Jtij (jl^_L>» 

Liujuv (cjL»1 ^-j -hJL 4_sL^ 4_j|^ j±-a Jj) <— >Ij1 nil jx. 4_a^.:i .fwj 

Eukaryotes ^jJLJI i ^ i ^ Prokaryotes ^jJLlI 4_uIju oUjL^ <j_* 
cjLjI ij t j- j ° 1 a \? A 1 cjL^ U <iH j Protists cjL-J^^I ^Jl_c <^ T^j 



<3 U 1 



Why. 4^^f|<How>)U^V^f 



III 



(jj * 1 talLi <(4j <ij trvjJf Lt ->- j * 1 t j *^ eJijLLb^-JI CjV L?t_<s 

4_S^JL^aj ^(jj <^>tfLa 4jl-^,tb ljj^-<a) (J^jlSLIi (J-jL^J I (jjH^- Ijjjljuoj ^(^^_>J1 
jlj^ d 4_Jl SjLiVI O^a j m Lo ^fc 4 j a j< II 4ll_^f 4-jL^.^l 

JLas-d J^jjJl 3j j "i ^ 1 i>n| 4^ ifiVt oJlA CjJ_L=> Jl_cJj 4 j t j i U 1 1 (jr^j Ij-iaJ! 
Ly ic ^yJL^-jj j nil j^oJl tfjtnj <i> <. ii f oJ ^ ^ Jl (j^-iJ! <J^li^ (jr^ 1 j j jtl 

c»-L--w 4 c_djLLa^Jlj ii^Vl llJIjuT Li^v^Jjj jll ^ oj\,\ i^W ^Lfc-a 

JL. .SL jLl^JI j^klJ 4-0^! i^L^MiVl u ^ 5j ^ fl o IaVI 
tl uajf Sjjlj ClaL£ 4 j m i .ill 4^ ,„] l-£>\j "i c.^\ LLlLc ^j-aj 4_5JlII (J|>^J 
L^J cluL£ (jr^\ j,.La.i\ 3 JwjJLuJI 3^j9 ^Lal t. <>-.<.uJi" Lo ^jLc^-j-o C-ul_£ 1 ^/<tj 

JIL-c4j^j3 u-^ljL^a Oj>L^ L^Jli ^ (^lj itiiljuT ^jJtJI fjJLuJI ^ 4 j \*\\ 

. Physicalism 4-^3^1 

(JT UI 4jjjJaoJlj 4 j -VjjLlII Jjalj_tJI < a uuSkJI <— a„t > n*i 4 j i j i ntl 4l*i , n|j 

^iJI LgJLc f I " *dLlul£L!l 1 ^ r njLu (^r^l 3L_x_>JI j^lia-o (J$ \ Q i\\ *3 

Jj_>.j ^ < nj I jUL » : 4_1j_ljjVI oJlA 4llL«l > 4_j_sLi CjJIjLa ur^\ $ ' Cajuoj^SjI 

j^kJI ljU»j 4 «S(4jSu^»VI SjUJI) jujl^JI ^JUl JLi 4JLikJI j^kll 

jLLu ^Jl (4JjlL»II JLLJLI) 4-JLoVl l^jUlj^ ^ «-aj>^l ^ oI^A^kJI 4^1 

4iluu!» : 1 ^.j„o.. in ^yk. c^jjJI j^j t Organic Diversity ^j.^aJI ^LlIU 
4 n «rttl l. i.m "i<" ^Ultimate Causations ((4_uL4lI1 c_jL_^Vl ij-.-r Jl 

(jjJI ^ A0^ ^Lc c_jL2-c[ ^ 1— uoj) irt ij^lalll 3j^j3 jj-^Io JUlj VI 4_j <i,ltH 
4^ ^yk- frj) Cc2Jl ^1 ^ j JaJl c-j! V 4jjJ^ « jjjb» 4 -j a (j-^ 

SjjIj ^1 4JLaj_i iUH ^-jjLjJI ^JL^jjj 1 4-ml t ! I 4-LT.^,uiuI I 4jhs> 4 j 1 1 J I 

«Ruther Ford «J-«i>A» JLiLai ^ j^ISLjj-^JI (J\S Laj « j ^I«JI 



jLjoVI ^fc IjlAj < 4 j h mil 315 mi! ^L>JVI ^1 li.t-£JU ^JlaJI (Jj>^ u 'i±**> 

Lxuj ^Jjj-Ls ^jjLj 4J Sjlj_*jJIj 4_Lj^_flJI i—jL-ljuVI i^t a Jl 0 t"i...inl <jj 

Ju9 (r^> U Juft {jl Jjj9 JlSJ^ t^yjt-cxigaJI CJ^A^UI ^_Lc ^1 JLl^J 

^>»j-j3 ^jJal {jl >j-c- *«Herbert Spencer ^ i uJu . <jLuJ ^ylc ijjj 
<( Ojd' J)) «G. J. Romanes u ^1lajj)) \ $ j 3JL^uj {jL£ 4uir. j><-*JI Lr ll5L4t 

4-uljjJI djLoj^ail JIJLojI <jLj J^JaJl (jl] :<Lu^j La L#-l3 Jjj ^ AA * ^Lc 

(j? j-uL t0jjj>\U\\ ^L^ill c-xj ,„J1 tiLi }L> 1 LlLju 3-oLo oLIj^x. ^1 

^^TiM £i-Jj-^ J <_iLj-uu I I JL»Ii-<-ti a l^-i A: L- J Lalj jcy <^tl I < g ^'t 

^jl -rrlln <<->U {J. Q *Jj i u J {jl {Jjl^ ^^-j>.| «LL_o <jj_*_>j! j_^-> {j? u-Jj, A H-i-uuOJ <jSj 

«Johan Baker j*v j 1 uj-^ }) °j ^ L »-j a L$j I jjj Cjy IlJL_^ 3JLjjJaj 

4,,flh „it-j«a 4-j ->.LLa t_3j^JLa C u>u C_iLjIj_l^>J1 4_u^Jj ^jl » : J j-OJ Culjv ) \XA j 
3^lj^>JI {j>>t it ^La-*!^ ii^/i ^Ir ^jJLoJI l^j *q CIj JlIj Jl^ jlLo (JLljvI 3jl«J 

^j_<jj .,.5jjLJl ^Jj) i^tiTl {^^3 Lfcj^J (j-o (J-cia^l J£ «"j i 3jlj^>Jl ^Jw C utXl 4J uJI 

0-t-»u>J ({jyjl^-Ui) J-Lt-J 1 <■ < i-ioJl 3jlj^>J1 JljUC.1 {jL Jj^Jl d>^f 
£_(iaJL>j 4(jr l!LlL ; j 1 4*1 j <i ni" {j^w^ 4 j.r ii 111 I (—Sj^lsxJ! tfjLA (j,^ jLiL-uaJI 

< i i Mill J'V Mil L: ^\ 3jJ(juuaJLj Cj! ^jjiaJI ^JlA {jl c >l^l^i^ , ^ j^-j-cV 

M. ~tl ojla David Lack .£1^ ji j t alj «j <^p> 

<_JiJ^o I q ^'r Lkju^f {jrjJL«_*i mi i_dJj JUuj * ^ ^ol ^Lc ^ Ui^Vl 
I U ,^ o cr^- (jr^— ^'J t{j^?rlU uaJ>l {ju {JjJ— -5^->- ^ Jk-JI i_>1 ISLH I JLft 

«Orians {jouLj?)) {jL^uJ LT Lc 1 jla U~<U^ jjl»>JLI <r l l < -<u <nlt 



Lif>9J9-uJI 



1 Jj^fltJI LU 4_iUJ U£ 4^l_Lij 4jIjLj 4 (L^jj ^Ll^£.VI) 

£jC \ J LiA^ ^JJ J^t l »L l < m £M ^J. " I M (jy^-J U^jIn jJl J£ Mil l m£ I . < o (j-o Ujlj 

51* ... I 4_>L^vV1 1 h La *J tjjj Cr4^ ^ m, ,.-> JI <Uae_«Ljjj «3j d ni <_di3» 

L/> cr^ 3 (^-i-it^LUl 4_uL^J1) 5JL,J.«_J1 l_jLlx-VI L-c| t ((4jrt j<H» 

,JU>J1 j^lalll 4-> ^j! :4Ja_> j u.Ojj > <j jlr jjfc 

t^Jlj jjl jlJ^U LLj-^i ^ V Recapitulation ^La^j^l Jjwl 

^jljdi ^L^>LJJ! ^ <j} Jj ...UjL l ". rl ^ a^j^I^U! 

"< ^ ^L>- JSIAj ^_jLl^1 J^i j o nul l lLxUJI J 

a^LIII u^-^ >-^j>il >» 3 ((Structuralists j j £jJJl» _j o , ,.j crAf^ 
i4_uLiJL u n inirt II ge^ ia ^ ..."n ^jlJ! *« Idealistic Morphologisls 



?5La1I pglc «?v K nt>» pJO lsljS 



^ jjTC 4Jljl j^jLl 2Lflj_L>JI OJLA dJljjl JLcLuj JLU3 <4 a.i J 1 4ij_cu! I jlx 

<-Jlli-ie_A ( jrl_i JjjL_>JI ^^ud^ ^^jj (jr^l ^ 0 ^ i^j^LflJI (^-^LuJI 1 ml 

^1 a L-pu V 1 Juua J aJa tiJJj ti_.uL.uLUl ^j-ubj) oil <_^__-l_Jll 1 1 1 jLjJL>.I 

i^4-_tjL^iI1^ 3Jl_j_*_jJ1 CjIj-jj— 1 "(II ^1 J^_i_>j_J ^^yjtJjl—jJl ^ n "ill 4 a— g-bl 
;(3j_Jul 1 1. 1 ^ 4_tj^__]| "ill <j-C- < n m^I \ 4_lj>. jjj j , m ii II C_L_Jj jJlj 

_£__>-] JL-LjoMj ^S-g-^ii (j-i 1j_>.j_3fcJ <jJ (^-i^jJ j—t-J 1 ♦ A _)l 1 W) I 4__Uj_0 

< h Mi^tL VI Ldbj_i_t*uaJ ^J-^ClSj (jj 4_ljLjj>- 3^_&l_Li (jl LJ7 Jk- l^-ua^a dJjLa L;r ijL]& 
<— 1 1 <n m Vil I ^ In * a *_4 ^ljvj . . . 3jl_j_*_|J1j 4_uj-JL! I L#3 Ijj j o -jX- 

^ 4 all JJ^' I ^ lit (jt^3 ijj-jL^LII 3l_ 1 j j.tr»3 Ijj^ 
<_lUJ1 1 jUL : LJL- lis] (^SLlj ...4-u^ill cjIjj_JLI ^1 L^^oj 

1 I^jJljJ I 4_lC ^jLa^ t ^Li_>JI ^JJ^j 4_uJ (_^jJl J^-^^ '^L^.^-^' '*- !u * 

jj-C cJiili — rt_j IjUsj cJlj — ^3 t jj U" II 4_L>.j ^LljI ^yS 4 jJLl cIjI^Jo (jyJ-II 

*>L^ 4_^l j^j . . . 3 J_j t 1 1 1 1 "ill ^j-C ^jrCL^Li CjJ-^-* ...4ijL<JLI 

4_i£jlt.<i!l 4JI ^> c 1 CjUI^-uskJI (j^JL^a 4_^ijLq_<t ^ :(jlj_»_>JI (^i^ltu 4_t^ljJ 
4 1 1 Lalu Laj L^_jI jl 4_Lfl_j^ ^ j < u QJ Lai < ( JUaJ j-Jj^j) jj) U H 4j?e_ljj LcjJ 
i_ii^L->Jl 4_>.j!j — 4_uj_SJI Cjlj-ij-jjJI I Jl^Js ■ ^ . ^> ^ Vl d j^-j) ^jj 1 ■■ al 4_<_ulj J 



Lip^JcfeuJl 



JL*-^j t Phenotype ^ISJU ^ g kU . In o- J t La^ALo ^-u^i cjI^jj^UI _ 

^jx. o J xjl-JI CjI^jj_ujJI 1 o i_u t4_£oL_uj (^j^feUaJI 4K i« 1 flip r .*r 1 11 

. 4JtjjL ^i^fi't <3j>L (j-c tfj j i uiu ^jj^jjj Genotype (jr ju->JI 4 In gj 

J j -V 3e a LLt^j L$J J »3j_^oLjl4 i <La ^_<_u^^o CjljLxl 4_tJ^-3J! ol^Jj-tl!! _ 

^Ll-U ^y*j L^JJ JUS- J t<LjJLc_IL>*l 3 JL_UL_jJI Cjlj-JjjjJI Lfll l3_^_lIil_i_<Q 

, In"< 1 1 3j j f.» a 4_LjIo 4_jjLaj CjI^IlS l^j.t".i_u-a 

Ljo-U {(Jt-rt !L ^jLb ^ *i-l>- ^_aLj_) « 3^ 3j iT> eilS)) ^ i>>*m 4_ljj_3J I CjI^jj*jjJ1 _ 
. CjIj_ulj j ^yi \jb\jlt£.\ La CuJLvlj t4_u-t>J| £-*a|j_JI do J -*-**< ,uu I (j^l 3jU*_JI 

. Historical Narratives 

Jj4> : 4_jjLl>J! SjJfcLIaJl L^lo jj-uj Jo (jr lJl ^--olj-^l mi3"1 I ljufc (j^Lul 

J£ J nil (^J^l ^c>^>Jll«3 S(4jj^iaUl) 3j.lt.Jl (3JALJLI) ^JLI^l l_»Ll^V| 

L^jJj-j-^u-oJlj r>i rVl l-IjLLsj) Physiology *bVl fdui 4_^l.n ^fl £^>a 
^Iaj ^u-£aJI jjl*JI ^qJLij ts\c VI Lo- (ju4_>Jl LfjvjJj_ccu_3j 4_jjJ_>J! 

Mil I fdc j 4 4_jJijj-j>J I Lj-^-j-1 ! file <--u I j->- ^iajL-fl L^jljo ^ar < ui3 Lq-£ t Ij-jh. 
:4_>.j i LflJ 4 ^ar-t-ajLLa 4_uLjJ I 4dCj_cj>JU Lai i^jj^JiJI Lc^jJ^ijj ^n.jIn^JI 

(jjLall JSLtlJIj ( ajjLcAoJIj i nil Jjjuslj CjL-j_>J I (JLnlj! j 4jjj U*i f I Lo- jJ j_j_J I 
4jj-^>iJ 3jjj ik> ^JlLa ^J^i, mi <a Ijj-^ L-JuJj j mi trill IjlAj ...4_1j_J1 ^ciil j 

^1 J< m.H ^ck. 4j>^j Physiological ^btj Transmission ^jI^j CjL-l>J1 

jru iUI->Jl jjj Jj t Ju>wljJI ^uVI 4lLa^a Ci>j ^uaLaXI Cr _uujiJLa >L^L Ll^j Mli 
(j^v^aJ^jjII J-ilLilil L> Ij-uSLfl 4( JjLflJL LlaIj l^pil (jl^ JL>.1jJ1 -jm^->" II ^"(.m-Ju 

t4£L)L^u a j 3 J_3_*_4 Cj1x.j-udj-o 4_i_oljJ Jo mlJ ^JlJI 4 4Ju_J| ^JuJ j_jL>JI ^judjJI Ljr A 
^iil jjfc JLlII I jj> I JllLo <J_!Lj4>3 < L_fl 3juajJI j 4_lj^_3JI CjIjj-JLI r.t-r j" 

juiia .« jLij_i3))j <( ^ jl_lLl »j ((^jl ^ jjI ^yLs. \ ^ Jl ^jj^JI jJj (_^j-Il 4_lL>JI 




js^iii pic ^ jujl^ ^3 vi u jlJ^ji jujii i jjt jt LiJi jui ^ 

jjj-U <%x. pZ 4 : ml j j jLaj)I jl 4_t^L^ 4 Descriptive Morphology ^ ua ^JI 
.4_liJl UxjJjjj pic CjIjlsbI^I juu ^3 ...^j^pSJVI j^^i iJ *m1\ 

Lo-^j^i joj^jLj) ^>i>^Ji jL>ai ^! *Uii >£1 ^L-b^ 1 j' 
cjL^lii j^&i ^i-uj pi l^j^i ^ 4jjU>ji aK>^i sjUJ j! 

^ Jj uxjJIj i Jl^v L yt-ail ^1 4_JI oL^VI julj ^^u^l C^u" ^>L^V1 

LojlLc ^1 jj&fj SUjLSJI Jj^Vl Jj>^I Jj-^ -1)1^ <>° >^>-^' 

Lr b c ^ nr^ix^-^ Ph.D. ^^kii ^ 4^-luUJI ^ijjj^j a>>>L^ cii^ 

U > iill jul « fr UUI IS^IS^» 2LJjj J] J^^JLj jl j^I 

jLl^Lui cJf> («Entwicklungs- Mechanik» SLuUVLj l^Ua ^ " ' 

cil ^^JJI <jru LJU ,< ^» J, r, h,U <ya ^>_^l ^ _ 

^jn.^jJI cjVUJII jl^I o\jj£jM ^U.j jtf) jl*^ 1 ^ 

. juL-V jjt^f^ V;U L ^a-»j j£Jj jlU Jj , . . [4IA jj) >>>t^ 'j^tj-t^l ^pjl 

SjljJl^ 2l>»j-a J£" J_tia JlIo 4j U LaljLua a I jut 

jJLa ^pJI ^L^Ui ^Ll jjkU jl 1 4 T u : / > ^JI L^^J^oJI joic jUjjl cjU>« 
j^j ...5l^j>>JI L^jJ^I >a jl^Ij ^^5^ pic V) jo.^ V 4Jj "George Wald 

j^ua^tla JMjvLj SjjbIII CjIjwU ^iaxj ^jjL) jl , Lkyl 4i^u-3 OjJjkI 

. jJu Uo^ VI jru LilZJI J^^J^I J^c JuJJkJI ^1 I ^ 

j^ ugU-^U 3 ^5b ^j>U L^l juL^ ur u a ^ e UI jU^^ 1 

^U^^l ^ 4jjUlI^VI i_^LiaJ jLl^VI JL^^ t 4_^j^JI dL^^\ ^oAxJ 

cioL^ 4^v^^l rj LJI ^1 jJ^UI u r«-*\ U IjLa ^U^Jl ^ 3 
ol j ^ >Vl oVUil Lo? ^L>^1 ^Uoil cjli Cil r^.^^U L^i^ 4,tL^Vl 
J-q^j cloI^ Biodiversity ^L^wVl c^LlJ1\ Jl^^Uh^' ^jLL^JI 



Lljv jJ^j_J I JLrt_4j ^ llrVJ r^q ^ufcl ^JLj^I jjfc jjLJlJl ljub (jl j-a ^C.jJI ^r^) 
JjJa 1 ft-j-a ^Lj 4 i mi (Jj4>L>o £_t^a_A jjl i "ill I JlA JjloI Jl=> JlJLI^ Will 

I (^jlII) Evolutionary synthesis ^jjU-.tl , m <jjj]| olju^L^I 

4luaJJL I I j-wjJjj j H tlxjL^ ttiJUj j_-a ^j-uSLaJI ^yl^-J t^ ( j_u^oL>J I Jjua-aJ I 

j-CL>.LjJ 4_JL<s L%_Lo L-S^-x-aj (jyJ-Il CjL1_i^JI l_-<_>L>- -j_«a U-ilj (J.j ( ^ dJ (Jj^_a l. »U11j 

Lo^s <^lf Ju4>l_JtJLl JL>J Lb^lj^ jl_£ jj » I *r .caJ SjLc <J><C-> 

^Ll JLLo LeK^J^-tJl pile ^ o jljU-aJI 4JjJjo Ijll-J Jl9 _ 4.CJ.JI j (4_iiiJ| ^k:) 

L^al mi~^I IjjiL^I (jjj-Jl 4j^LiJl jl VsS <. V * Jl jj-UI J<j" < » a ^h-^j « ^^_<JLJ » 
j^a Ijjl^ «Tschermak id La*, iVihj «Correns (j-ajj^))^ ((^j^ijj)) ^^j) «Jju*» 
CjVj^cjJI j^> 4 U, ill mi LiJJj juu fju Li>Li!i fA^. j^ui . ..cjLiJI ^Lok. 

^y^-jJ o» 4 4 t ill ^ a "< i n a Lo.\f ^jL-uaoJ 4_Lc CjIj^ Urtfl 4_i_Jj.i ^^L<-ujl L^Jjl 

^jJLlI 4_ul ju cjLuKJI 4^jIjj JL-aijl jL£ tiilji j^a jU-^I jjfc Laj «Mycology 
fLc jlju jlj^JI ^1 o \c j j "(< Jj-^»o ^ (L; j •*(< Jl I (jiflj) Prokaryotes 
I^Lx o^JI clUj ^ QlT ^jJI) a^Jl ^ ^ ^Ul ^1 

lLIjIi-u-U pQt (*>\jl <J^L>- 4_j_i_uL_ii! <UjLj_>. jJbljla £-A ^jLoLjuj ^jLj I j_«.«o»>1 

» jjja Voj « j^v^aJ^j)) «i i uj jl Ij^tj tL J j <^tl l jL^>JI L-a^jJ jj i 
^^JLc 1 ^ VvlUl i 4 a uaJI ^ jut ^,1 j V " , „l JljI^j \jS-&j m Zoologists jlj j 

1 1 o ^m; 4j1_4joIjJ ^ ^3-^ dy 3 (jr^i ^-flL-ual (jycj-all j^a ^ I jh i ^> i ^ V "r 1 1 
4_t^oLtJ ^^Jr) j .11 ^in> ^ Cm m,*4 ) ^Ld ^ 4J3I ^j! .LlUjlJ JLL*£j 

Lr^-^J J ^ ^jLLaJI CjI j ol — i^ilj jjl ^jiLjtjJ l-SJl-^j SjljJljv J^ol t o Jjl_fljLfc 
(jojjjJill 3jLa 1_AJl>.j CjIjLj_UI jjjlifcjLJ L^jJuL_u I (j>>in Jla ciiij iJ^aLliJI 

Repoduction j.jI£jJI L^^J^ijj i^rVl cJijIIdj)) JiL« ^^jJj^jj <_ >Li j 
jLul 4Jjl_rt^ jj n<j V ^cJbj ...Taxonomy cJlu-usuUI ^k.^ Biology 
4J3U0 

)5cjLj V j^>P" -^/-^ 



mv flc AJBS ^.^Jj-i-Jl ^j-UU ^S^sVl \ <3 til Lojl^j 

1 jSLjfcj . . .JILL <L<jLju jj-a qIjj ^-Jl fdc- jl3ej ^1 U Lu lAZlA 1 ^ <T< . »\ L:r ic JoLL>JI 
^.i^ u .-.<nl \ WV ^Lc 2Lu9>JaJI 4_l^j^>U 4_j-J*JI j»Lu^Vl jSLuk jIjlcJ ju*. 
dj^LiVl LtTaJt 1 1 4_l>. jJ^jjj jjlalll j <=G_ijJI : ^jx. dl-soi Jrt_jJ ^jl^-pJI ^clc 

.Population Biology 

^jLjS <JL>> ^1 t JJ ta i <t jJLa 4_jJI jl—tTu-U < . m ml] CjLjJJI Lx3-^Jj_j_jJ J j m< 

4j1jjJ! (tu-*il L^lo 4_oLl 2ll>.^!j_u ^L^Js! ^1 Ij q uajl j ^ < u nil Ijufc Ij^H ^-ua*J 
j^jo JlbJ 4jJ Jj t JLv *_jjL?tJ CjLJJI ^i^. tl^Jj • jjLntfl Lo-jJaoj fa-<-uj9j 

Herbaria cj! < JLjlII cJJo Lc^ 4 «3jL>J! jJoLUI Lj^v^J^_u» JUt^o ^ SjLluMI 

^ya ^ j"i ^ <\ Ulu-i CjLJJI ^clc ^1 f n°l1 dJIjLaj il-LXjJjjjJl ^ 1 1 1 |»Jl2uJI ^j_a JujJ.1 
L^a 4_jjvLjj] ^Ji^i £_jla^>|j Jj <LljL^w<3 ^cl*JI I Jufc ^ 1 > nl Ju9j iCjl_«_aL>Jlj CjLlISJ! 

^^loLtlu jj] 4jJL3cJLiu.U CjI ' ^> V " H j) dim j^aj 3juJL>JI JLlILZUI J-CJUjuO ^j-^J 

^jl ^IjJI 1 3 j i H ^j>-^ o - * j—^' y jliijul ^1 ^^Jj juJl_>JI 

L-^^Jjj i urtllj <_Jlo1jl^l11I J ^Jj i^i "II JlLa 4jJl_lLojJ1 ^j^-oJI ^}\ 4_<uL3 dJijLo 4^vL>Jl 
4-J3 ft.ni 5 j3_i o /j-j^IlI 1 <>n| (j^Jj tCjLaaiaJLl ijJj-LJ Stjj^ .Un*^ ^j^j-J ^4JL>- Vlj 
_ jJLu Lu_fl _ (j-sa^aiej jSlis ... L^ii U-^ 4jL^J M-J CjL^v Lo>- Ly 4J3 t^Lp^VI ^JLc 

» djL^JoJJI j i i— ) La jJ-t-l I dJLli i J^La Cj\ a ^ya jjfe 4 Vj La Lx>- jJj_uJ1 £jl>-3 O^ 0 

I 



Lj^joj . £J! ... oLj t^_>JI j cjLjjjjJI j Text Books ^> j jUalj 

( _ T LtJ ^^jJI 4_L->»jJj) J t\\ Cjl lr^> in>"lH (^/U 4 l.cull OJ^>»J (J^> au -ij->>J jj-oj 4j3jJJ 

^ 4loj still oLb^LL>.VI ^vsaAJ 1 4*1 t\ (jLa dilj i4_LjjJiJl CjIj^-jJ,! 4_uJj Jlj 
.<jLfc>s J£ SjljLuJI Cibj kill 4 t j ,Jn 4_uuiujjJI ^.ufcLdll 

3jLtJa_jJLl ^jjfcLaJtl ^-Jj <,^> II 4 t j i U I 3jj .t^> (Jjij 4_ajL5JI Jj) all (jr 3 
t^jj^SLUl Li-J^jJj— uj t njim "ill CiVLr* — a 4_*_>jV ^^^oL^j (J-tL>u (JJ>b 

. 4jjLciJI Lfra-ufel axJ jj t*w 1 1 j 

4_,_>J! oLMfLJ! tj ^Vj <: Lr 4i J£Lj J-ua T> ^ylJI oVL^JU ^>Aa_> J-ii>o ^La-c.1 
La JS" jjj-ll J-«L*J! j-a ^^yj-i^J I ^jLjj^JLs j Genetics CjIjjjII ^lc U^JLo^ 

(J_9^"< ^HJI 4_1_j_^JI ^jr^ ^-j-oL_>JI jjJlILj j jl i^y^iJl ^ISLII <_>-£aifcj 

4 Jufc (JjLuJ ^yljJJ 4JL^JaJ1j i... (JT iLJojJI 4jIj|j <<5^q_> (j^J t4_a_i_u_>. 4_j1j 1 ^ jLgi 
_9-AJ» ^-jLj^ 4llJjL>. (j! L ^ LJ -° La jjfc I JlAj < I j jJ I ^-JjLHl £-jju ( jr A c_-«-iIjj>JI 

4_uj^*JI L^^J^lJI jj^j fJj) Growth of Biological Thought ^^jJ^lJI j<<itl 

IjLA ^j-c j-JwV! c-JL^JI JjLul fJ (OJ t>oj t(4JiLt^ 4j ^_lt< cdljul ^>gJo jJs 

.<_>b£JI <iUj Developmental Genetics ^jbj L^p-^l ^^i^-^lll 

j-^ljIaJI j j . ii fn <jr 3 (jjj ^j^s 4 j!o^->Jl Lljv jJ j^>_ 1 1 1 L^a £_Jaj| J_£j ^jVIj 

5jJL>' CjjjuIi 4_jj>- jJ j_jjJ I CjL-uIj jJI Cj^L_3c_o o 4_ijLj_>JI 

pSLJI ^^1^3 4 4_jJL»^>JI 4-^|jjJ| *-^jl>^ o-^ 0 ^La^Luil j^Jul Lo ^1 LtfJ}L_^ 

c \ 04] 3 ... L^jLfl J^jLlIJI j^ic c-jocj LT lJI 4 5 j^ijlSI JjjusLilJI ^jjo JjL^JI 

(V\ 1 <itl Cjul£ 1 4_i_o I j JlI I ^ JLflJ <-jLjSUI I j_A ^j^s c_<-jL>- ^j^j ua sej ^jx. 
^yS 4 j ( 'i.ujJI CjI^I mm^VI ^j-b-t-i ^ji^. »j i^ilt ^yuu <"<tnl . .1 JL^ £-t-ull!lj ^j-olulJI 
^AjJL <>Ij1 i>>9 4_>JL*-o ^jC j »-Jul ^jil 4 4_iJu^>Jl Lljv jJ^j_J I (jL?tjs 

(Jl_^>Jl 4 i_u.a. tb Lu^jI ^t-gfc j rVI I Ju4> jJju^ij . . . 4ji_j_<wfcL} ^^Lul t j_xs 

JU- ^i^j ...^piilJI ^<Jlcj Neuro-Biology ^ n^tll jL^>JI Lo-^J^u 
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oLpjVI jSu uj U ^ufcl jjs> Diversity ^jJQJl 

. . . 4^L-d_j_LuaJ CjL-Cj) ,<y—-^t a (jJLlj L^o 
Lu 1j LlJj_^ £yz 4 t j < Uti Lj^ lr> ') I o "1 j se *^ 



.Lc V 



jn> nil Li! 4_a_JL_>. L_« . . . frL-j.rfc.yi ^>j1 j Uj 

. >->-aL^yi LLajj 4_1_i1jJ1 cjL^LHJ ^ 3 -»,U 
9 1 oL^LSS frlj_^ (L^_J! Ucj Lj r,< } \\) 

.4_u^UI ^jj^l Aj2a\ 



Lp9J9±JI 



< Taxonomy > a-ilualJI file S^LL^I! 4-^ljju ^Lkll ^yi^-Jl JL>J.lj 
^Lc (j^^^s- ((Theophrastus L yAx*\jj$j-x*3 ^^AU* <»jt» ^Ju ^1»J1 

4 '< \ 1 r (^yljK Oj <Q-» u 1 4.L ajo 4_luSo <Lvl j Lo <jLc^_i_u 4 iO j ij*.(3 * 

^^j-LJ)) JU^I JM^ t>» t4 <i jl^r jLaojt 4_j^ jl^I (^jil! 4 Renaissance 
^Lc ^ VI 1 <g La 4-_uIj 4_<_u£1j 1 ^llj t ( ^ VVA _ W * V) «Linnaeus 

_ ojjtj.*. _ ^jL^ ^jJI ((^Ijj^! J-<-oI)) 4_>Li£ j-^ 3 ^ Ao^ 

^3 I o ^ a Ijjj (jo/jLu < rtj > ill ^jJLl j «i "i ntl ^3 ^j->3 a t^ti u <*V) C^tJ 
(j^jJ ^jj-M j* git (J-oLujS/I j^t>» tiJJ JU 1 *i'<r>\$ < 4jjj \rC\ \ \ Ajj kill 

JuLa I j^J^ t( ntrojJI -ij-^a ^Lt-^Vl £>(li! 4_tJj_i <j| ^^1^. 

4j JlJLojJI c^jIj^JI <jr l^- ((Taxonomyw ^ikLOja ^ ^ "i a\ ^jl ■ " j o < »» ^-j^Lsl 

U<n o J-Jolj 1 <wm Classifying CtLcj ^ cjLLjLUI *. m"^j 4_ l U. *J 

£j -o— >j 1 4 r jJL3j cuLulXJI L_al ; 4 -j_».U II 4__^ljjJI» « Systematic » 
4^g j # <i <n - «Systematics » ^1U>^ <a Jl ml ^l_ti ^<u t« 1 ^ mj oL^^LuJI 

4_aLu3l ij^jj) Laoil ^jjLjJI 4 j <i j i i rVi CjLcjj^jse^o ^jjs 4_^3 Loj 4jjJ Lo j aJi^ 
^jJLcj 4-0>^J^"j mil 4jIjjJIj t 4_uU1 ^Lp-^/lj i4j^-p«Jl Ll3IjjL>J| U^la L^vjJ^_uJI 

L^^^t^^. hi' hi If 

CjI a \r\ \\ LL_3a ai— ?t-c c-i j <"i^/l l.(JJ^J ^-^ : aLaJI ^Lulaj < j m ^ 1 tl 

g.1 j, j?>VI J-aLxTtJI ^1 UILL_ljuJ _ 4-J-j«3 J..-J1 LuLljv. {jr 3 _ i g ) JJ 4^j "r _ Ju-l I 



Lufc ClaSS ijljUfl 1^ jlr (jilaJ nic CjLLj-o iiaJp ^ylll CjI JuvjJI 

.(classification < ^tlualll 2uKcJl^ 

L^LjJfij t^JjJl 1 Jul 5 t j jU ijj jJI J <_3>LiJl /^o jj ntl ljufc ->>^J 

JL^-Aj C-O^-iJI ^ U>^ ^Q-LfcJ I CjVLj3£_<o J£ < rr j "ill CjI C 4 j <i frl 

^LSLcLJa JLk ^1 j 4 ( ^ A i * ) Whewell Jjjj-a juu ^ <?U <<j1*J1 4<i ,o>La 

L y^ljJ jj-fl Jljlj 3j j A^Vl CjI j) f r .ill L^Jl <i ^1 ^jLa ^-i-^J <4 J d j < irt HI 

. 4_ijl r? 1. 1 ^Jb 4_j^jJ^_j_J| Cj^L>JLI ^_yA y _lTi 5> ^ 1 11 MjJl ^- (j (t,l-£ . ^L&JuVI 



< n lim Ml 4_oJj ^ jJI t_*jlj^>JI JJul.jJJ jj JlII (j^j VTi jjSLoJLl 

.WLpJI cjUMjJI 4j_Lus> 3jLi)/ ^jMJ! cUjUII jcU L-uu -V 

Jj-a) 4JLjL£ 4 j ^jJj^ij 4_)jlLall C_i La jit_«a_lJ ^ 1 n .ujJI jJ j^fc -1 

.(^^j^l C 1 1 n j U (<dcj 4j^_t_>J 1 Lt3l^Ju>Jl 
CjVLse-xi fikt a ^ ><H 4 1 <i tfrVl CjI j fdiilL LjJUj -0 

. 4-iitjjLlII Lp.jJ^>Jl j <__] jJLuJI j 

^U-j>.jJj-j 1— j l.U 3jj — 1 (i j <a ^ul 4_j^_C_3 4 j , „ < y A I <__-!_) l_jI jL>uj (j 5 _*\ 

^ ^lt^ a d *j jilaJl J 1 uj La (jj^uJj ^yi <-JuJLua_<JL jJilLxIttJLl 4__i___%_j La ^jl 

O-o «Lojjju ^jj La < rnnr-i" ^4, cLulUlj t«Macro taxonomy (((J-uajiJl < hui<-i\\\ » 

Micro «j— ui*S 11 cJijJuuaJJL)) ^ <i r.ij La j^4> 1 Jufcj t^ujLseJLa oLjJa ^ ^1 

_ (jOjia jJl ^Lg-j>. j-a ^Ul _ < flj 'f<^> -<!l ^o-k. o|-^ p$ 0^3 * taxonomy 

CjLoL^JI ^1 £l\ OV ^J'^>^l f^J ^ £ " >) ^ fl Ju Ju?c_IL) p ) ) Qi^ . a i<i~\ 

. « 4-JLqjl) I 4_._ujL3i.lj 4j^_I___Lll 4_i_uljjJl jjjjJa O^ l^;j"^"^ 



^Lollifc-c 4 jU r 0-° CjljJ_a_>- l_^J5> oJbJL_>uj 4 ii '^JJ ^Ir i__3 j__LlJ I (j! 

1 j d-Lj-Lj LL IjJcu i nj 1 i^t "rib iJj>-IL Ju.1 1 (JliL-i-ujL«_4 ±f tj>-£- LoLcj 

Lj-u_> jl \ n m^> : 4-L3lr.11 n LT l»j _^_jLjJl L^c^^xj _ Species 4_*jJ__T oj . J5>1 .m<i 



^£j9£jJl£9j2Jl6uuj| :<Lu&loJI SJLjl>i/| 



3 j .- Lo'i ^ 1 flU * j i ui (jl 4_jljLo 4_^J£ jyla t Kind 

1,-luj lOj \ c ( yc ^ , a_"i m a » Llj v VI t j_a £\3-> 0' ■> ^ " *U 

jU!L£ 2Lx-fll jJ! oLMSJl ^jju ^ jJI 0 * j Jail ^JUlU 4 , ca ULj 

(*>4AXI I JU4> JJi Jl2Jj . (^jUJl J< 4_l^^J^jjI1 7^5 Mil ^ ^jjLulJI 

^ <a.i-u j Lo 1 jlaj variety I ^1 U j Lirul «4jjjl->»j <Jj - « (J-uj-lLJ » 
Jjbt j^tJuLbj) g^JLLJ Essenlialistic ^^jb^JI jt Typological ^UoiH ^ ^Ul 

> 4jljL<j JjjL5tJ ^IjjVI ^0 Jl£. Ls <J£ J i^flta ^jj <J£ _T 
.^jLojJI ^jlSJLl uaJLoJ U^a CjLiJI 4n.o 4j J^j _T 

<^juu\ 4_*_>jVl lLsj^-xIJI dji^J 3Laj"i 1 11 1,1 ^^i^. 4 ti . h^LAJI (3^^ 

.«natural Kinds 4j» uUH cJtll^oVh) 

J j <rt"«tL> « Jj I J » 4J ^JLjusj La (jr Jh 4jJl_jJI 4_LxliII ClxjL^ JLalj i I Jul^JLa 

oLLlx. -J-jJLt-iiL) 4jjLu Li Lt^j_x-^j _ 4_j_A 1 j— dL_<_Jj_i ^j^L^l 

1 flm c^jL^ 3 Jl_>.1 _oJl 3j j lu ttl jjj ,Jj tj >^>-V jjjo dLliej jJii in r 



<-L»l_2M-_IL^Vl ^jl jl < 4 j mn" 3j — ^^JlLI j^jl^>. £-^3 3jljL_o]1 

3jj i^ir (LajIj^I ^JL^I^JI oj j Ckx}\ JJ^-l-i 4_t^^Jj_3jjII 

<jyi LijLa^LliwVI cJ>l5T Lo Ij-j-ii^ (Kind 4 < n 3'i cJtlu^JI ^j-a) l£>^J 

jl^-oj LLa • I 6 'J. 1 £rjl>-*^ lj^J Lj_>- j_a 4_^j LJu-Ti_^ ^jI At c. 

ljL_j_S_*J 0^1 ->lj Jl-oJj . ..£jJJI JL>J "rt 4_1_j_jw>L^5 ^^jJj-SjjII jLj-jJLI 

4_j_t_L-Ll3 j^l M.f Cr Aj t «sibling species £jJLll ^ 3^i» olj ^1^1 <_aL1^1 

(jl ^-UL^-J t (( 1— L->-J IjJj 4J* J^_A_/0 )) 1 I ^ 1 J i l_J_>.^Jj_3jJ_fl 1 gO-L) J_J_J_<l_jJl (^SLftJ V 
0jU& ( Jj->SJ 1 4-x£jLuu /\ 4-J^>^oJj)J i.ii ><9 > ((^1 J-C » L--<-i-<-U-> < J-J^tJ_4_u^Q 1 flJLu jJojjLuJI 

CjtjLjiI! 4j<ij i <<-wfl djLc^AJ>JLi <— iLju)"i iuj a Cr ic I ^yic Ji^jv^JI 4jLjLi j^l null 

Biological species concept (>>»>lj j Jl £jUI <j 3 <i Jft nl LL& 
U_l^ £jl>*l! 4JLLUI 4j t nUII 

C- d t j-c uJ 4jjLo-U Cj 1_C j_oj>JI I {jja La^_j_C ^j-C ( I .jIumLo ^Jj^-jlXIj 1 flJLu 

1 Jul) 4_Lj>>^Lua ^ g 3 1 3 Jl^lj- oJi 4,1 j f ri^J 1^ . ((4_jJ^jJLui 4_<_ >. j_j_<_u_5 ^1 j-c 
Jl>.^j IliU)) :<JlLa 4_ujj| jjl 4_l-l.ll>JI 4il^ul ^^Lc I 4jjLt^s ^^jfc ^j-^iJLl 

hybrids (j^t^Jl 4_^ljj LU 1 g <i ■ 4_iLvVlj ^^JLu 1 ^ j> J^IjjU ^jrjijLaJI^ 
^LU! Jj_j>J1 J^a jujuI ^1 L^jLl^. jCUj V 4-o j n r 4_Lui blj^fl! 3jl_«J! 

...(^l^ jj^j g^jJl L7 2u Lo J^uLnJI o^- 4 ! J^e ^ conspecies 
j—l^v^JI ^jLj-ii^JI 4jL*_^>o speciation ^ til ^1 Ia^j ^>^il 4_uLJtJlj| 33^-0 



oj aJal\ Sj^^jJLl 4 j .L.L.L.U 1 1 ^ 15 i ul ^ 1 j a * ^ CjLL>.Li LjjbaJa, id^^jjj-u)) 

^1 ^Lu^JI Ul ...4JL.LJI 

£-aMIL£) L^jJa-Sjj^a La L^ia frlj-wj 4_Lbjl_£. <JljLa_uo _>^_^-a i^uJUaJI 

xui ^Ijj (>o ^jJ^-j-J! jjjJI oj£s> 4^aV U Sluu^JI ^jLl^VI juxI (jl 

(j^o rai:j>J1 ^^k- J-aAll ^jlj-lll 4_L)L_UI j-f-C. j-Sl ni til JUJU>o ^JLl ^j-ja 

^ ^jVl ^Jj-UI 4Jt < .< a o'\ $ 3 t Jl^vIj /jlfLa ^ L«_a LaOj^j 

. (4jtna <tl j_uUJU L&^_lcj (JSLtlJl CjLajud 
ijj^jJLl J^till cr^" C?-?^^^^ c-oj^juJI jjj Ioj 4_ljg ( n (j^» fa^jJI Cr^J 

^£ Ij^uaa^ 0_5^? -iL^J tilii (j! ct^" tCjL^gji-uo £yj 4-La 3jl aj i nVI Jjj i ti V 

Jl2la> 4-j^jJ^j_JI 4JLj-LaJ1 (jLa I jJ iL^jJa-u ^o-JI <_ajj_t_lJ 4 jlr <Jj-»Jll jLljlII 

jlj-^Vl (jru ^y^jJ^jjIl a "< tl CjL^jJ 4»3j^»I 4_r^^ j all J^-LaJl ^jl ( fc M -v 
Jla (jU ^qJjlII t 4jL>.l jJl A^jJL Juu j-f^^ ^aJ (clones ulir i ii mi nil ^Lualitjj) 

^j! inf. -ia^-J 3jJu i4_x>. jj^jjjl 4_ajj-LaJ1 ^j iUl 4_>j)t 4_uli]1 4JL>Jlj 

CjIjujj L^jl olVc <—fljju L^jLb 4_ijj-a (JjlP 3 W-S^ ^^^J >Ij t^-JjjjJI 4ju-uIj 

y>l MitH ^ 4l nVia 4JLaL-u ^ 4 al>. 1 ^ j"'^ c^LuaJLll j ^subspecies 

1 <-a <^C<-a £jiU (J^al£Jl 4JI Jl^vIj (j7 IL>> (JLlj^I 3JlC JLju ^^^^ ^JQjjJJ < it uutiJ 
fa-uaj (_£JlJI ^a_^l ^a-L*JJ_fl ... Lfej-^j (3~}~' " Lr^^ ljr lj-u\Sjl\ J[)_*Ji CjLjJT c „mi t 

^jlJI L^al t Polytypic species cULaj^l jjuLLa L^jj ^^.n oLuaiJ! ^ bjui 
. « monotypic 1 U 0 ill j^>-j» 4ju t ii CjLu^^i ^1 . nn"II J 1 j V 



J^VI (jiaJLjJl ) Jj-JUJ C<-JJ*-J ^JLX £jj J-jl miT ^J-^ (j' t - ,JL3C ^ ^ 

4_u» T iLa 4Jj-*-ULl j^IAjlII oJLA LlJIj Lof : Jljj-o jjjj JjJ >r j iLoIj Vljjul Li^l^JL*. 

^j^Uj oUjjj j j " t" L^jIj full species <j^_ul_lU J£j Lcjj j fuu j^LjuJI 

VI ^ V 4iUai e'jjt> ^,,,^,11 jl SJ^L^Vl 

. 1 J i ri/lj IjJJ 4jjv^J ^jjl 1 JjjLH^' C-^Jtlj jJl JV JLU_uVL> 

^3 L^J^v ^3^^ i( ojj^'* i^loL^ (J5> »i>j Lfcj-Aj^>- ^j-il c-^jJI 

j Li 1 3 JjJlaj *LZ_JJ 4j^_jjjL 4xJm» L^jLj ~<LxCyl\ L^j_£ ^^lll 4jL)Ij^ 

JLJb 4_j) Jj ((^jlj-^l jj-A n h VjLjl,.7i, a 1 "> n o» 4_Jtil_>J,i ^l^jVl jl 

4 j nj rt>JI ^-JjjjVI ^/U 4_j_>.^Jj^jj_xi I c_3^LH>. VI (jl » : Ju jLgeaJLl 

. . .(Ma-ol 1 <i <j oj dJLlA Col_£ jl) ^^^J^j^JL! <_2>l^JwVl 4_tkjJu 41.^.11 

. JLuu J^>- ^1 4 jU o lib t uallj 3 ^1 Juj! j i4_LVjJ^AjJI 
Juljj 'Q-Jj mi + 11 /wo JjVl diiaJlj j mi r ^uLUI (jj—aJI ryi ^UJI ( ii <n ill 

jL-t.^ 4j>.^J^JI ^^LuaiJI L;r k. Naturalists 4« mUH SI^aj j^.^J^_LJ1 jU^r.l 

((PoilltOn t>-l^j)) Jl_a ^^Lcl ~ ^ oJ ^ £jj JLaJj 1 1 j r) j ) 1 rn JuJ *a-"il 

jl^Ij (^1 ^>^j ^->^^ cM- «Stresemana ^LoJj^Ljjbj «K.jurdan 

(CJ 3j£LflJl OJLA (jjJS JL>- l£( Lr i^.J (^ajl 1^ OJL^J I JJ_3tja I J 0 r .rj LdJ^JLJ 

4 tj 10 <-_)Lj^J! I jufc cJjJ^a I aJLlc 1 ) M * ^Lc ^yS VI 4<i ir> t, u n jSu 

.JjiJl JuJL^lJ 4_t^. 3-1-Lit 3j£iJ! JuLuJ ^1 4jjVl ^wo jn<ll 4_l3 ^J^ ^jlJl «^|^iVl 
l^I jJLcVl Lr l_C jj>.\ ij] j \ <j] JL^Ll^ jJ*\ %^Lc tlJLLA ij\ 

: L^i-u (j-Aj L^J 4 f^iALLl,! cjLj i H CiaL^j jjkj VI 4_jj>. jJ j_j_J I UilL 
4_tlL^jlL-iJlj Evolutionary 4jjjU*;H < Nominalist concept 4j^_^_uJJ I 4jj kill 
SjlvIj J^] JO^ 1 ^ Cy* uMl • Recognition 4_l^jjOJI ^ Phylogenetic 



^p^Sjill ^^jjJI 6uwIj^ :6^loJI Rliin l 

iNominalist Concept 4jj ^ ,,,"11 Aj^J^JLJI ^ otbjtv.tl ojuk ^jIj 

LfrC JLol > gJ^jVI Lai . jljJsl m£j-ui 3« nUfi jl^^j V L^J 

ljufcj tdjlSLllji (j^ 0 "I o_>o jlj—a^l ^jja j, v c, « ^ 1 > Hj ^La jj -V iii 

fJUJI L-^l m,<~ nil VI LU 4 j">J V ^jJI ^I^JI j>4 dJLjjj Lc 4J ^j^l-J jL»Oj| 

JL>ojM-J JL-3c_4 V jjt ^Jjlj iSjjUJI jj jlntl < n b V a £yt I flj fl La JjsLjjj 

4 5 j n ^11 oJLAj . . . 4 » j i U 1 1 ^J.ua> ( j ja (_ ;r IiJl ^I^jVI £j-u J^Juj>JI j-usi 
JLuo 3juJL>Jl I jnr JLljv (jbj J < uJ JljLa ^ jJl ^IjuJI (jL^ojVI jjf LfcJujj 

j-LLCJ ^^y^ SjL^jO (^^JlII fjJt-JjiaJI cLl>-LjJ1 jjX. jjjjj V 4^JJ5CJ>J| J l*->tH 

^j4s Lcjl < 4jj) q i a J 1 I <Lj_lauJI JjLUc I Ll-A <j-«J . lflJ>La_< uLj [^j-LA-ux) $ £^ojVI 

><Sj M, ill iIIqImJIj 4-pJl CjLjISJL ^_cbL3 J^>. ^jj^ 
<■! <J f c j^a 1 g j "wj j a a ♦ a <j! ifci^^Lta laJll ^1 "m^ 

♦ ^ylaJJI jlx-x!I 4j^lj ^ cjLSUJI Jl (jj^Jaif Paleontologists j-xaL^Vl 
y\ . m & ^ 4jL ^jjU" ( !I ^jJJI «Simpson jjlj* ^ *\*U 

| Jl^J 4_i i ,i 4 _K m,iUj tjj)U"iH ^1 fiLftjj Sj^cv* ^ijI 1^1 ^ fiU C^J^J 

tj^j JLaJicJ fiGl La^ . 4_!jj_*_A S^jJ^c j^l 4jjLcuILa 4_>-jJu (JjulaJj <Li) cJijjjlIII 

^ISLaI fj-c LJj >,. <ij i Lineage ^jjln'ltl iaiJIj population oj.-\ mi »ll 

n -nl ^ ;j <i ^aJk Ij— j_>-tj tfiL^jl hi t!l CjI jl JlLaVL ^L<> , n) La (jyi J^sLljJI 
lJT lll 4 j n j < i^lll CjLc j-o >JLI j^J ^yJuajJI J t J I ^yic J^Jt_>J1 j-usa 4_3Jufc 
4j t_J 4_LisL>o jJb i-iU j c-tj m, (JjlI^ t ^4j| jj LajL^ Lft^J 1 ^ < a ^ jL-Tt^.1 ^jS_<w 
4._L-t— j ^Jl t-JajV) 4_l >J| ^1 V I ^j-u 4jjj) UTi 1 1 J-nol flJI ^jy-Aj t^j-lJI JuJL_>o 
JaJusJI ^ojJ 4jjL_*_o {J^-xm C< mi jl 4jj, U i T I a j ^ fl ^jjl ...(LkJUvj ^jjaLfc-VL 
,fidjL>dl ^ JU4> ^ylcv Cua-ai-l Jl3 ^-o 1 g X I j . . . ^_l£L>-VI ^j-u 4 i >^t"iH 

^ 3i_tiij ^ji 1 4 1 1 4-j^l^ ill < >l_ > L^1aL>o ^jJI ^jI S >JI ^j^i 

^JljvI i\j-£>\ ^ ^yje-ijj "ill j j t Itl cr jfc JjVI iU r ijJ^L ^Cu jujl^. 

.3ja^w^I1 ^IjjVI J JlC ^^-3 SjLjj (jjj ^jji Ju JL>- ^ftj ^1 ^Jjj^Ij CuAJ ij^Lux*JI 
» jjjljt) M^jJI J^till Cr^-) ^1 ' >i~°\^ ^IjJlsJI JI^juVI ^ SuitiJlj 



Mi 



JjLs Subspecies ^jjj ^ m £ J£ 1 Juj >:i.iaj i<<<j^j_».Li^/L>o> j^— >■ 

.£^>VI JJlc L-ajcLuaj ^1 ijlp 4.jUtll <>JUfcj i^jLj^JI J^TtfC a £jj ^1 J^eJb 
Lcj 4_t_iliJl 4 jl o tit LfcjJu-a_/i < ojJLl^j ILj Ji" m,i U L^j^Mj l t <£.\u1\ ^J^JLA^ 

(^ylaJJl) ^y-i-i/I ^Jl ^ jp i . a X\ (j^uC f£a J^sJ l^j j flino (^^iH 4_JU_«JI 
3t unJa 4_jJju L^a <jj^ <^.}L*JI LxILjJ >. * . »£j J5 J-C 3.iLj <jj.i ( j^s 

(j-4j * i_i^»^J j_j_iJ I 4jjJaJj| <£(A>\ 3j^j Lr & ( _ r JxJl Lr^J^ 3j-4>UiJl jjfc ^IjjVI 
, LcLcj 4 U n ) H tfjuk JjkLstlu (jylJ^ Wi 1 1 4-j^P*i ill Jya >- u.n'i I L$jLb 

j^j^>4 jjLfcjj L;f l_>. «Apomorphy 3jujlj>. 4 j_> j^j^ 3j j <~„ *\\ ^3 

CjVM_-<-u jru ((Rosen <jjjD w djLA ^-*^ J -**=-'^ cr^- * J tjru>» 3j-ala 

^ jLli juJ jJLi ju^Jj t (4iaj , tl tl 2UL>ai CjV>L^J! 

j>j^ J£ <jt La! jJ^o 4 jtjjUll 4jJLu>JI Cj^Jl>- JLi \ $A<r 

4-ua2J1 OJlA ^n^lLij LJij-i-yJ SljuJLv i-C j_lj-5LJJ (((J S!LujJ» <?jj)^to L^lLkJj 

Recognition Species » j^yi^ lij, Otl» 4_jjJcu ^/l u S p ^/ I ^_ i 
1^0^'°! 4_i^^Jj^Jt 4-^k;lt 4^^^a 4tu^ I^j^ ^ Ly ]JI Concept 

. t<jo^ fr ^- u ' ^/l 4jJiI Uj «H. Peterson j^oj)) 



43>Ui jl_^vL ^Uaj, ,i a Species 4 4, -u, JjJI j^ljJll ^l^t a ^ 

Sp. J^lll (g a a)) Lr A ^ L^^LjLiw^l 3 juj Ju CjI -r 1U o 

«Sp. Taxon jjiiJ 4jnjn^]l 2Lcj^JLt»j «Sp. Category 4^)>j «Concepl 

Ijla 4j|jj JjLatl^j .4J jjjlj>- ^/ LUMUvl *!>-lII <j\jti\ ^ r<U\~ ^1 jl_oJs 



«Species 4...JL&J j t\\ ^ Ull L? lc: Jju Sp. Concept U<^> * q 

4 ♦ , ^ a ^jJ! U rt jm^'iII J£igll ^ ^5_UI 2Ui>>» Jju Sp.Category ^lU^aj 
^ jj-fl La 4_t3^_4 jujustlJ 1 <>\/\ Category 4 oK J <> > "< , ,r> Ju_o- i<<^j_jJLj» 
^ila-uax Lai ... pl&j Order 4_ujJLa Genus ^uJ^Jl^) 4 jnm^l cjLl^*_« 
jJal ^Ju ^1 (j>jLuh11 dLc^A^j* jl) Population 3 j j .^tll Jjl-ls Sp. Taxon 

£^IjjVI 31 uuJ (jlj t Wit! (3^>^ (jy^ Jj) Jft ill 4_La2j «£j_lJ!)) j| QjjJJ In "i ! I 

t(_a3j_Iu {J7 1a Juvl lJs^ju V 1 4 t j tUW L^j^-30 4_t^.jJj_u <-jjL>u L yk Lu] 3ju JL_>J1 

^^LliJI JI^juVI 3j-j*LLb jL<3 t jLowVl pjj ^1 4jj^U"H 4-iiaj^jtJI j^IoJaJI 

£jJlI1 (jjSLl (±<-ljv t 4 mj Jl «J1jLljjIjjJI jLse_a 4Ti-lc 1 <>>jj cJuJLusxjJI ^JjlIj 

llUj t Ecosystem 4_A_ij SLo^Iaia ^1 ^ 4_uLi_>.Vl Sjuv^JI (^^^j-JI ol 
4_5Lbl '(^LU* JjL^3 jJl^VI^ J^U-.tl JIa) ^1^jt£ 1 din <JjLl111 cjI^>LJI 

j^LudI ^jj Ji^>-^_> ( flj-LualU ^JjlJ 4-u-uJI 4_|_4_aV1 jl^jj (J-iLilj-pJI 4jLv ^9 a 

t (Pheromones cjUj-g^, jj.ll) 4_flj ^ n.Uj 4^cj o ,„Uj 4_ujll cjljLiVI JjL in 

. Communities 4 o tv, a cjL^U^ ^ ^Mjt^ ^1 j-l ^>L1 <ju^i11Li J^>! jlJI 

4 nl j >vVl 4__a jJiuUJJ Hierarchy u n iUW J<j gJI ^ 4 " ( JjJl^o tiilj 
J^j^j ^pJI j-t-sl /V I ^Js ^ 4_l_L^i I ju^J^ t l_4_JI c?<a - ( n { JA\ Biological system 

<AjLLa_a iPhylogeny ^M^uVLi 



III 



jn.v r,rA\ :\ 5 j t" U oLulSJ! <^uljj op 3 » ">VI J£J 

^ \r JjuaJLi L^jJ Jj iCjJ Jl_>JI oJ^ojJI ^k: \ *4 a Vbt>a J!Uj (t rtj'< nVrtlj 

.(^Ic t^w) «logy» ^UrttL 4 j^iUI *U^VI 



fefrifrh fliii i Hi : Macro - taxonomy jfM) A i iiTH 

jj^a cJij-C La £jJ^oj ^jr->"< t-rtj m<omII ^_>-a ^^UlJl Jjuiail 
^ a j < i r\ j II ^ n jUtl J*Sj #11 t _ T ic LjJLC.1 m") ^j)" i nil 4_>*jJlILa CjL*Lo^*_?e_A 

pli classification 3l o mil 4_JU_*JI ojlaj t 4_3_»L-J1 3 ^ n All ^ 4_JI jLMI 

fQ-lLiC. J IjUfcj t 4_ulc.^»J I <>lXJt> Jfl . rt.) Lt>» I J * J I V> OjA a CjLljISJI 

(CjLlIj-oJIj (joj-flL^Jl^) CjI j ml>J1 ^Jlx. Lr J3j (CjLjJuJIj jjjML£) CjLjjI loJI 

(((Inter mediate 4 j iii £l>iU J^*>> 6.i ^) jju L a-i-a VI cjLjLlII! ^_Ll ^3 

j?^£j jj^u_u Lq^ 1 j uqjl ua^J LaLa_i 4_2jLLx>3 AuLOuuLLaa 4-Cj^ fc jQJ L^iiL>Jl L-xJU^aJ 



Downward Classification ^ jUiJI Um^JI 

i j r A ^CjJl i^Jju Laj 4 (>i ^iJI juuzlc lj 3 4_jtjLflJI 4iuijJ<aJ1 (jr 4 <?JlA Cxjl^ 

^j_u^_llJ Ijiaj t*Jl JljT ^LuJi ^Lt^sLJtJj) Sfc <^fi « "ill 4_j_4jki 



^^k. juuLju .((^j-uJlio ^la^j!)) 1 ^ r jOj! ^1 Logical Division u ^U;tl 
oL>l jljwI cajj^tj lijjl L$J La-iLj . Dichotomy ^LiiJI l-^JlUI 

Ijjj LjJllII j * 1 ulL 0 U ^ a tjLa *<?jJL>* ^n-r Lilj-J 4_CjjJLl 

^-<ui-t-u-j 4_aJL>Jtl 4_IL_>J 1 jLjljJLojI Juuj tjj) jlnll (jiij^Jb ^Ut a ,jL£ 

< "m i ^ A J1 jjj-HI 4_jL^j ^h-^- 3juL_u ^jLilll < .u f^i "til (jjj^-ul Cxllo JL-dJj 

Laj jm1 L^jJcal ^1 classification keys ... 3"<H £_uLLa 

UjJj ^classification 1 ulSj 0 a < <n julj L^JUju <J jSJj tcJi^lill oLcj_qj*^ 
. Identification cJij^jlLII : 4"<* nU j lloj j-jju <3ikl 

l _ 7 IiJ1 a j A j ; , ^ ~, 1 1 cjLc j-c-jsJLI LajUoI ^Ja ^ < ^ r< a < < iLLuaJL I Ls>jLlitj 4jj^_^ 

4_C^4^e_<3 LLp- 1 45 Ji j ^ jjl i^LuJl ujt iVi H 42jj-Laj L^jJj J-u^j (jl 

jjl -£-x2e-uo . . . ^jij) n**d1 ^JjLs j-fC Jj^SLj JiISLj <_jjLji^/l I JlA (J^J • <L*_ptju3 

<5 JufcLtiiJ La (jjlc- 4_u-i-a ^JiiJ ^-c^jJ ^ A Jl ^j-Sil 4_jL^j oJ Ju Jl^ I Jj_^_>. 

5l>-jJu 3jjl*_« ^<J t^jwjJlill ^ U ill 



Upward classification £*f teJf < hi »in7l? 

4_)1 I ^ ' j * La .-1 ■ I (jr^- ^ L^- j) o ^l_A^3t_>j c. tftfy TL^j JuVl 

Lq-C iAtLsJLlj L^j-lj 1 o j^ <— il rt <r>11 4jDLall1 ^1 ^yn L^La <-JlILjj ^jJuua 

■* 



jl2J^ ...Hierarchy i^j-iaJI J*^ $\\ J-<uSu ^jl ^1 ^jlcLx^j J+JLuj ^ LiSLa^ 

0J-_J_C.J « <j_u J) J <jl » oLjLlJ i ^ VV * ^1 — C L7 1\ JUl4 ^lia 111 I JuA I ifuJ 

ajjtik 4_<_uIjjlS (J-bjVl ^UaJLlI ^ j uo^j «Adanson . xt« JlLo ^ j ^ j'f in "Ml 

4j^iaj Ij a, > nj j*J L^£ . 4jJij_AJI Cjlj_uJll ^J-C L^ljfj a rtMnViH ^uJLaJI 

CjLc.j_c^>i1I jrj_j Loj 4j1_ojj (j-fl 4_jj1jlM 4 j ii utrt"t\\ CjLc^_<u>J.I jru Lo jrtiS.ll <LoLc. 

d OJu i <r\ "i 1 1 ^L gJua j n " i n i ^<Jj i^JjLuJl < ' ua j 1 1 ^L^-La Q J J * J *' 1 ^ ^ 

Si J* & 

Li_3j ( riM^ij 4_j_Cj-_b £_aLla 4Jx. CjJlIjj Jj t 4_ie^_ulj JL_cIjj9 ^J^i i ^> "i 1 1 

4J(-ljw^L-uo (jo/L-ul ^jyJLc ((<—jI^JiJI r )) ^ In'* 3 ! ' ^ J ' ' " ^ t Ju ■ ^ ^^ajLua^>J 

j ^^yjl 4»j| J ■>) ^^jJLl IjlA ^cjjLj ^.a. 7i_ Tlj j ^ j j ^ ■ jl ^1 * 

^Jl (LJjLj) La j_<u 4_^»j jJ iJLaj CjLjLuJI ^ < u 3j ^jLS ^ jjl « (_>^ >- < - < - t; l^-Bj^p » 

^ I ♦ i " a ^Wlll IjlA Jlj Laj .. L-oajT. I J Cj I j-_j_?c_4ja3 jl J3e-i.1il 

La^ 3 Planktons ol j j ^- ■ II ^<ul j-a < ^ Ml^JLo iciuji^JI Uj i^r 

ji 

^ Oj—i.a- 9 4 j ii j t ( ^ " 1 1 ^ tV< T I d jufc ,J^j . . . 4_JLc L^J j f^> 4_ojj_U j L^j I 



L^fajej 4 j t" 1, 1 oLolSJU ^jt i^aJ I t fLtJLuauJI (j I 4-se-j-u3 ^ILj 4 < uallJI <— il $t < nl I 
( J-uo^l La j-oJ-d^j 4_jL*!oJljl 4 — ^-j Ji : I c A (j-^-L°L-£- 4j_ ua _jt_ 4 ^_L. 4 Lj fj\ 
^LtaJjL ^ <i ,.gj La jjfe I jufc^ . ♦ . (jj U"( 1 1 L& j-t-o.ua j j ^LlUI J j i ^LiJ^luiiXI 

. ^ Jl j I Jl! I j! (^jj-LalUl Ly i-t ; i,u < ajtl 
jjl ^yj—tJ ^"i ^ Lilj "i i^i 1,1 Jjlo^M <jjiaj ^-juaj ^j-o "m ((^jjjjl J>t Jl£Lj 
4_j_jt_j__Jo 4~jl-0-ju i 3jlj>.j cJiJ jj ciJ^ " o ' <-_)^_3l 5 j , 1 uX I 4jj jJ I 

(La ^ti: ^yi La^_uij <_ >1 n ^ LajIj^! aiy t dj 4^j^jtA ^1) Natural taxon 

.(^^1) Genealogy (j-a-^ Jj-^>Vt ^ 4£jL1XI JL^a (*) 



^Uaj t «Mono-phyletic oJLlI 4-jjl L^L L^L^^j >j 

.Genealogical Ordering 

I JuJu>o j > 1 au LojIj ^4_i1 ui"H j ^jJl^JI ^J^c M-jJlj ^ljJ _ J-u^Vl 3j^3 

Cj Lj) *L<.u->q ^2 4_JLj-bj ^CL?e_!b La $]r> ^1 Cjjl j^j*_jJ! 4 flJb -re^a CjL>.jJl1 
.Genus ^qL^Jl i^jlcI uaUl t-u^-lJLi) ^yfc '£>tJ1 ^ ^^k. 1 4 gloat-a 4 jrt j luaj 

jpa j-^T jj.Lt"<)3 ...( ^ Aa \ _ OjjIj) I jSL^j Order ^L^^JLa Family 4ijm Mia 

Vjl I IxLc ^jjljJI ^ <i_j '( < m-J i ^Ui_cJl « 4_> I .^ljJ \ » 4 j <a A! ^-<aj i^r^i 

Lu ^j-UI ia-j>i 4_J3^L_*JI ^Homology ^iiLlIil 3^ Ik 4_& (jJljjJ 

Jya ^ j 'si j I <j-^_ol ij^u JJIjJLiIjVI (jL> 1 .<yki * 4 j (Lxl^aJ diLx. j. 4 4_3j_3 

4 j <ij i jfVi 11 Lc^a->JL I ^jJs ^ij^Imll 4 fljuail 4_jjL3ll 4_t^ljjJI : \ $ ~t a , \ n a ^ 
diLa-u^ -ij^JJ ' 4_u-lL>J t 4_Lv^J,i 1 ualll 4_i Lt !uJ j *3^judV1 3j_p.^JI^ 4_ijL3lJLl 

ill cjL^^JI 



Iff 



(J-jJLse l)L» 1 ^ j Ir * ill jJ^LuJI ^j-o CjVI tkJI ojufc 

Lo^Jjl : £j\ 1 li-u ^1 Ijnjl </o*j I jLl*_4 4_>1 tuiUJI 4j>.jJ (( 03J^ y) 

JL_^ ^ ^UJI yc-LcJl j <<jrC]L>Jl ^ 5u>JLj! ^>U a^Jl JoUAl 

/y<J £jj3 3^-^ ttiilj 4_1!Lq ! ^j-aj . c3jjJiit 4 n\~t V ^ 4_tSljJL>- (j^IoLua Lsr £ ^jJJI 

(^JL-o! (j^ILll JJ|jj_juoLLj jJI <_J3^ <-u! 4_Lq Cj L, ui i 4_Ljm <_d^>J^J I JaJv 

c-Bj^JLal! t^j-JLJ jjx. CjL*Iu ^il I 4j^_JI CjIjjj^LLj jJl £>-3 ^jj-L^ILlI 1 

JijjLctj t phenotype ^a^U \#U*\ ^ dujjty*. ^_tju Sjuju>JI 4j mJI 
Jlj Loj Jj i > Mo ^Lc ^H-^- LJLL^ ^olil >a ^jjIjJ! ^UiiJi L - r l> jl_^Jj 

^yjj? SjJaie^ L^JLu 4_)1 mu-M 4^.jjJ La^j 3jLv! j 4^.j^jfcjC l^.f <^>JJ 4_tjLSliJLl 
Likj Lx>-jJ Lu-t->. 1 ^ 4 jjo-es^l 3 JL>. j ^ ,) ^ n~ i4_jjL!<JI 3jJsaj>J! 1 ^ j 1~> 

^jjljJ! O^j' Cr^J— L - J-^L 11 -^ 4_^^JijJLl 4_^ajjiaJl .^JJjJ 

^ oj^? ^° ^-^3^ ^iUj ^yJb^Juj t 4jl. j ^ jl jJol ^.L Jl_^.IjJ1 ^jJlU 

Michener j 'hUd ^>j^ >a LiUjJ JIa J<>r^tj t^lHI J>=tlll cj! cjIj-*1j»J1 

♦^'"/'J '^^ t>° i£>>^ .In^ jl^ujl Branching (*) 

C% "ifl ~i, * 01' : * '» (jr^j (<i-^i>-j juv! 3I) ^jj U".H JcL-iJt j»l 1 1 1 5jl : Divergence (**) 



4jujI J-C- J lil t^ljjVl OJuLLa (J-5t-JI J^a 4_£l^u?e_a < rrjl«^>l £_/s «( ^ ^VV J 

fij i « n~fl 4 jU r 1^ jir (J __L ^^lll i _y=^\ tr\ -kJl JJuu) 4 <in V a 4 j a \ u J^Lj-A 

L4L0 »1 m" 1 11 VI jJuj ^^jJI SjLcLaJLs i4-uoUw 4_JLv <"( r ujJ oixJba t\ t'nC T 

^yj! dli ^^ajLuajKil ^ SjuJuw 4\_ij^j__5__4 ( ri m ^> 1 1 ^jLitlu-ul 1 4_il 

. jj U"< 1 1 «. Lai ^,3 4-j^l ,,im a j_l_l CjLvjJj 

cjLs}L>JI o-a - Drosophila 4^LaJl <— 1L-0 ^ ju^I a u^y fj^jt cru 

1 <i jJI £jj)-il jAli lTVJ (HomO (j (i ^l ^ <a" 1 J ^g^-uijfl £j^-Jl Lf^ 

J - xJI f^li ' *j at-J UK-9 cdJj ^-/>j (Pan JL>. ^-Jj d 1 o iUI) 

4_uj_xi J>LLvV ^L-ujVI Jjfcl Lavo (j^LajJl) £11 4^j^ l^uaJLLa ^ 4 mi nj 

^ « ljj)> Jl CjIj^jJlj i^y^JU ^<u3 ^LlU_3 » j-i»-T (J-fl jj) Will 4 jU r Jjj <ri r 

{JT ^>\ CjLu-ojjjJI 4_uj L^jjjJL>- 4x.j_._u 1 b T 4_<.u.o->. JjLaj 4_c^u___) ^IjiLaJI 

iLui.1 

c_--.!j__4 «o^J j <j 1 » 4_*_i_a 0 ^ jJI ^g.V i\7) "ill < 1 "itl (J-Li A j—t-<a-j-j 

4j_3jJl_3 t Family 4li,^ nllia 4 Genus l> *Jj>JL_. Species ^Ul 4^jl^U_=u 
c-olj 4^3^ ^^.^.^ <-,h-J UKj Class 4UjI___JLs Order 

L« jj_> ( j_u_L_Jl j tuii^j c_J j "< mi ll 1 ^ «it . u LAjlj__ii (>u 4-1 L-i 4__»-jf 

^-u_>jj L^-J-fl c-u-t » _aJ 4__wj«i ^_JI (Jjl___i ^^--^ i4__ujJLI aJL_b ( I ' I Lolfi (__j_JL_5tJ 
^j-__jl_s J-^a- L La_-> *4 — j — j \i <~\ HJl CjI — — 4 — >_1 1 < j_ oj 4_L_ol dJI J ji J >JI 

4 aJ-LJ 4uL)Jw<3 ^--3 Jj|__>JI ^_U_>jJI «--jli (J-oLj-^-VI > J^LjvI ^_J| (jj JrtJ.,< L-alUl 

:j-_*-VI (jia t it! I - -j _l£ a t «Tribe 4 L i^j^it ill pa -j jL_i 

. Subfamily 



t^JLalSJLo < j <>Jlj>.jJ ^ a 4-jjjj i ^ " j _ g.1 j < j->* ^J-J i_£ I < aim (j^. 
L&lj "1 1 ri a ( jr 3 L_a jl) CjIjj-udLljjJI jjfc jj jlra.l! lilj."* ,<^< a ( oL -< ujjJaLfi Jpjj 
^f) CjIj_j>»jJI ^ (3ilaii,1 I Jul* <(< n^JjjJl CjLcj_4_5c_4 ^j-a jj tall 1 1 

jJij 4 a >j ^II^k^ 0 U (^-o-L^Ji ^ylt-llj Monophyletic 3 j j 

Li!j"i f"Ti ,o < aL-u <_>jj3 I jJ 3j_u^VI Sjll>.j 4_cj_c>j>JI I juTuu (( ijjj ^ " 

Sju^jJI dJLA ^Ijj I (J^lJ (jjSj Vl JojuIlJ t^JUlSJLfl 4_Ai-jjuuaj <> Ju>- a L^X.Ijj1 JSJ 
^-jj^j-a 4-C^-^j>J.1 Cy* JJJ 1 1 ^-L<-u ^^j-i^. L ^3jl J-A La 4 j <il 1 n!l 

.^j_Jl ^Icv (]^-ujj I jJ I (jijnj <<rnll I JuL-u ^^.dll !j_4> (Jlj Laj tC>> jll 

CjIjjLjJI « ^ y.\ *u] )> 4_t_uaj ^ jJI ^jrtj i ualJl ^JSLuj-U 3j_udU CjLo-t-aJI ^j^a 

<?jut> Jl_i_uJj t4 j >>) * " U CjLuISJI i_-ulj_^a (j^j 5 Sj 5 flJt I CjLoL>JI ^Jjj LauJI 

j .j r » < j^j Cj^_<L>. jlJb 3^_j_>J, 1 4JSLiJl1 ajut>j - j^U" tl .U^ 4j j \j^Z—>-u \ 

jj ( <ip"i1 « 4jjj ] 1 Cj 1 j ^ n T I CjLjiaj)) ^-^.-mj Lo ^IjuljI ^1 (( (j^ajjj I jJ I 

J i^nj SjufcliaJI <?ju* lj^ Lujli^l jlIs jLw ^yi^i^ t^yjLo^Vl Jj-^Jt 

^jjls LtTuJ-j V 4_i_< is..*. ..A U C_)LljI£J1 JoLcj I Jujc-Ti— uj L_a ^ l^i t ^ ^jl 

Jjjwj_o Jo-cj < j^o ^1 uiVL ^ I i 4jjjU"i 1 1 CjIjL-JLI JjvI (jr z*jjSj}\ (Jj^tUll 
u^jjiiJI 4_l>Lil! CjIj-j... V...1.11 ^jK^Jtj ^Jjj Jjl j)Jt> (j^-Ij ♦ J t <i!L) 

£jJ(JL> 4^Lj_A_ijx3 j-J-C Jo-<jj 1 ^<<r ^TlJu S j a \n cIj^Jlx ^ I 4_ju_j_J1 

^jJl jj^ Ub < h K"A\ j^o ^aJJ! 1 jufc ^j^L^j 4 Founder Species l> *l« ( JII 

<1j^_X_>J 4_^aL^ 3j_H_3 j ri" ( uj Cm "fc-i 4_j_j_j_J1 t_3jjJisJJ Lr LlLI 4^5^ 4J (J^_=tJ 

jIj^j ju>- ^JjjI 4_Lq ^JTt— uj Juju>. ^jjiaj I . JLj i(J7 JL_»_JaJI u-tL^ILtVl 

3jljJu>JI ^l>)^i OJ^JJ tSjujuc Jl j j c c-jLitujVlj lJuSJJI jljSJu Lajjlc 
JjJJI» 4 j>\c ,j\J> (^jJI (jr L-3^l «Uo ttl *LL> 3jLcI jjj ^LlJJI 3ju5>liaJ 4JiJL*_>a 
4 - . - a _ <a- > - ^i-C Jojp bo 7-^_jJ^^j ^jTux-Tu ^juJI (J-a 4_ajjiaJI <>Jut»j i k ^j^-o J-l I 
. 4»g£LaJ1 4_>L»j ^jj (^,^1? jl^j Lo ^-ij^»I^ J^t^' 0-° 



La t^j-^^! <L_aJbljL>.l ^uj La °i t ^ C t- t la J tJ I ^jOL^ LTV ( ^ * 

^yjJI Cj I J) A.1 1 Lr^il O JJb IjlAj i Q^ s J ^ < 3 JlJ JL_>J 1 £^4_J^I *teJj V 

^qj?e->JI ^^JS 1 flJLu 3j>J ^ Cjjlj <"< <7*ijl Lai^ (^j-II J aolualJI Cl>Lc^a_a->JU (j\J 

01^. ...(oV^LuIU oLuaJl ^1 V^jJ I4JI 4.xoV»U ^L^aVl jjul ^ ^1) 

4jLv^Uj *(j_uSL1I Cjli) 4_i_a1^JI 4-ti-tlualli CjLcj-a^>JU inn't] LaLw 

Lo 3^—*-" 'J La_LLc jluX I 4_^>Jjj ^^jjIjlJI < ) uaJLI ^jl j-j-C. 

^ j) " , ..j 4JU^ej j I VjLr*_a ( « Horizontal Classification u 7\ aVl S -j 

^jt jJl j . 4_^j ^ i U £j jjVI lA^J 4 1 flLi t ciJj "l.lu o t kli-u ^j-a 1 ^ i'<^ t > 

^Jjj^/I ^jja (yd-C j) <a ^e-x3 (j^-J ^l^> < fiLaj^_4 < JH->o JLiLoL^ jjLdjx ^_>a ^ j 1 ( "1 1 1 
^j-^L^e_ja L4JL0 cJjJLJij l>SLoj ^^iJl ^l^jVl Jj-^I ^ri^. JV J "1 1 .»^U £-JLlo 

J^oL^ (j^ja SjJ. j^j^AaJI ' U , M L7 Icv Lji_>o ^iil 1 jla 

a-u^a ill jj->Q Ij-lj-^ ^jT 4 iijrt >J Ij . ( Luj-3j 

^ v!h°> 4 cr^^-^ ^^j-IIj «ojjL» ^L^lx I <\$ Ac ^ jiill ^jjLtxJLl ^j^j o 



ti 



. 4-o_iLSJI CjljJLaJI U^-rj' X^j JjL-r i f .i (jj JlLII 

Numerical PheneticsQttttU triMlf JmIjaII 

JliwLo tiJJj ^yJJ a gjujuajll L^L^J ,*t Lo jl n CjI a oiut jru 

. L=r J*jj JuJl jrl uOaZtll L^ljJbLa ^Jl^j 4jjj U" I I j_uLti,l L4JI <ir 1 : JlLa ^^Jv ! 

4jJu»JI 4_uuljjJI 4_S_jjJcs t_j j)j r ^slSt o ( _ ;r tIuL>u LjjJ-JLa (jy ^ ^e. 1 t^tlj i 1_>jL«_j 

Cladification^j^Kit 2-i>Ut 

) ' ^Lc Lr «L3 .(^.jJl j ij ->JIjLljJ11 ^^lx. LjK j til xj jjfcj t(jr jjj|jJI ^LLkilL 
frL^jL) ^4 uilm L^l ^jl < ItJLualU Willi Henning g-LuA Lr L^)) jJlJj 

^^Lc ^jJLoll 4^aLlaj ^jJa-y$ *4_j_a ^^tsjjj-C. V ^j>.jJ1j n ^ ^ j I < <aj ^ 1 !n 1 ! JlcIjJs 




clLi V L ^l!l _ Mill CjlJLuali ^Jx. jl ual^Vl $A JjVl i riL^I (jjjLjju* 

^LUl jLlaXIj i4j nu tri~t\\ 4_Cj^>JLl JjJLse.lI L_«L_u I _ Lfljal n't ■ nl jJLua^o (_^B 
^jjLj-ojll £jJ_lL) 4_^Lj_jjl Ijljj £^J& (j^a 4 j n uirT) 4^c:j_a^*-« J£ (-iJLIj ^jl : 

4-Lal i (ij ; L_klljj «^JJjb)) dL**j~LAi jJI ^ ftj'tin'tl J^jflll <jl-3 (jjaj . . . 4J^_>. 

jrij <bLilII 4^vjV jl jV.I ^1 <jj.i r^A Clades S^jatui £j>3 Cy* .iJLc ^ 

ji. (Jj < Apomorphy J^>*lj j ■ * La a ^ 4 a "< > » 1 1 CjI n i^H dLC-^jXLji 
CjI a i^ll ".(JiLa 4_j_c ^iJI 4 rth ->JU 4_iLtiiIiJI 4^jf <j^a ^j£La_-o j jJs jLlIcVI 

jru 4^"< intl cjLLusJIj iPlasiomorphy ^AtLit* t_a}L^ ^ ajjualll 4£jJim.U 
p±u\ o J jtU*l\ d'jlA (jllaj^) Sister -Taxa 4jjl^ill 4 j o-u^lJI oLcj-a-^JJ 
L-^L-gl 3 j V' 11 2L^j-f Mitl CjLa-juaJI ^l^jf ^ 2>j!j_iJl tfjufcj . . . ( Autapomorphy 
L$j j Li I 4_a^Lu3| Sj-j-o ^yjjjIjJI (JT jLjJLuain ^UoiJI u Utl 4_)LiilJI 4jkjj (jjLaJ 
j-^jJI Jo j >j (jl» :4 : i^^L^- 1 — a Jj rtj jl *( 1993: 18) «Dupre 

^ uj J-^LI L-flJj-4J Ijj L*__j_5t-u3 j j"f *j V ^5_j u n m "ill 

^ jJI ( . u t mi "ill ^,1 U'i <jJj li mi j ^jjjl jjM ^,11^ } II (jLs ^(Sj-JI/Lj-q ^L^oJI 

L? ^ ^' ' ^ **' ^ ^-t-o^J 1 Jlj JU>o L_<-j mi (Jj^sej (jljoo 1 <a ^ jl?? (jl 4-Lc cLi JLse-Iu 
Li K ^ < niif^'i ILa dJLJj ^oj .,.4_t^L>JI CIjIjI t~ r MJ ^a_Jc3 4j| ,„ a 

^ Jl_lLoJ1J| al\ (jl ^j^s ^x.jJl ( jr lc^ t L^-oll^ rT i 7i ii^ ( aJjuaJll L^_J] Jj-^jJIj 
^j-ujljj,! ^Lpl (j^a ^Jk^-bCj (j-\_i_j j j I jj I ^jA j Huis^"]\ (j-u JljL_u Sj^uoVI 3jL>-jJ 

lJljj t-:Jl Ij IVIj .Founder (stem) Species (Jol^JJII Ll! (j— a 



4-Jj o m. 4 j a alxJt ^UV " ( t ) «AschIock «c*]jLi!» 

3 1 i^jA?~<\\ [^h^Jl^j a\ y-a ((Sj-l^VI 3ju»-j)> ^jx. M-jJu Holophyly 3j-udVI 

Jljlj (JjljlXI) JuJlj>J| (j nl,L) 4 j ri j LuaoJl 4_cj_^j>J,I 1 jisiJJ 

(^jjiallJI £-j_aJi r^jJ^LJj L&j j <ij 1 ii l~ V c 1 g t-ul 3 jlj Jlj>J I 3Jl^jJI 

t jl^> t < ^ j f t " 1 1 4 j \ a c tjyXc \ (j? c-^ljuLlL 1 (j_>a ♦ * • Cladon 

t \-QjC Jljlj ! (^pJ I 4 j < I 3 JU>. jJ 1 <j_c Lrt~i <"ua I JU Jl>. 1 <mi 1 i « ^ LLA » ^ LtsaJi 

Classification jJL^lII ^w-uVI <jl LjJloo) Cladification ^m-u^M \ jlaj 

.(Class (3**' "» a 

(JjJL>u JoJ-^ v ^\ $*t a jj ^IM J^jj-LJI Cu-se- <..,> Cj^LjJLjt— ill ^JlA 

Cladistic Analysis 4 j +,.,. fl \ <jf aJlj Jj_^>Vl (j-u djUa^L^JI 

SjL^va /vx. ( j r,K \ 1 Ijl-^v ( . , ,,.Lu> j-aj t Phylogenetic Analysis Jl ^ ^LJw 

t_sjJLuVl I Ju4> LjI^— ^ (3^3 1 o ^ a j . . .4 j ri j f 1 ^> "i H CjLjCj q -*JJ (jru j_coljVl 

: I^aI Lj^lc 4j /jla , jujl>JI 

^ <nj JljsJjJI £j-iJI i)\ ^-J-^ L3^! ^jJJ ^"'^ £JIM^ (* ^* 10 iJ-^^N ~ ^ 

(i __ y ic. :4jjl <i"(tl CjLcj-o^>JII (3J ^""^ ^ fl'j; 4ijL*-Io ^ tf C_il_cj_<i_?c^ 

. 4 <i 1" ^<a 4_jj^jWj ^a^5 

oL_jjuilj jj jjaJI l_3^Ll^I jj^j^) Paraphyletic taxon ^jIdlZLo 

^ 4j^I j_HI c_jLlj_*_>JU 4-LdIj." r^il ^UaU! IjLA 4 j t^tlj ^JUL _ V 

JJLC L-ktiitJ Lo lj_jJi^ C-iUl^c^Jk! Djui (jl C-t-ijv. 1 ^ i « flj 4 j n j < i ^>"< 1 1 4_u^JLl 
I jui 7c-u2_Lj ii j ( i ^ "i 1 1 ^ijo jJI I Jl^J L^Lkjj (j^I 4J^j-j, JiU CjI. <i i^>ll ^pfl 
^} C-aLc.j-<i^-a 1 g < m <i > 4_u^J,l i ^ »->a «g, <JlA)) ^U^j ^ i>u (j^l J-LaJI 4JL>- 
.3^L>JI 4jjjU**(H CjVj-tjJI l j r a jjjUH 4J Cjjuojjlj Lo t n<^-> <l ^^o^jlIj 



.e_9Mx>-Vl 4j>-j_i 4 i ii n't ((^julAm oJuJ (^JuM JLp*^J! 

^c-xAjdl 1 j-A ^Lpl ocxt-j L«a_£) £jJ-SI i n 4 L-JjLu 4_> Luoj-Ul 

L _>Ii-J5_tIiJ ^jx till j ,jX- ^Juu L_a J^Lj 0 <? j "<tl JCa.^H Cu "( {JJ 1\ j-to 

jLt ^ Apomorphic jl^I 3 jj ^ <2Ti ,\\\ cjLlx-aJl ^^ic jl .^"aVI _ *\ 

L^Lg-Lo)) (j^-J (jV 4_Li ^1 b ill ljufc CjLoj 7> a (jl 1 >> "ij t-XSL&j . . . {^J ~'..uj.U 

. «< ,/H iir-TiU Laliaj)) 4_Lfl jj^I ((cJljjjulLI 

cj1jl^j_£ yUl sister groups 2b)tj_Iil oLx.^j>JL1 4 j Jl A ft - V 
KgJuA» oJLiejl ^jJi Cladification ^j^kUl ^> alll jJ :Jj-£JI ^u^^Lvj 

4_i ^1 jllJVl Jjl>.j ijjjuaJaJI 4 <i 4_i ^ t^ill Ju3 ^ *n j < 1 1 4^LLaJJ I 
jljCLol ^jlc^ . 4_La i jL?tIi_« j r a ^ * lla ua * 4 j rn i <^i"i <-1j1jlj>.j ^1 JlIjI ^Li-Jua 
4 d ^yic jl i^>*i^iVl ^j^'aj ^Jx. ( fuJjuaJxJt ^slc 4_aj! s-jl-i ^Lc 4jL<s J^a jJl^l 
V| . |^ U (J^jJi^J V <j; JJ1 ( fl-ujualiij j Lm $ 1^ m<i cJtit 1 4$ a - 5jl>.1j 

.oLLuaJI (jwa ^Jx- j-^l 4-l^L^I jl^ Ijj 

tlr^j L_a^\— T i- J^ Vt (jj— a tj-^>-T j. j j-jl-Iuj . . . Laj Mtij ^jJL ^1 jjVt r^>l ^jx- 
^ $j<±£ 1 o ^ i a (ji— jo ^j^c (Jlflj V jU"itt (JL^oj k_st jl_aVI (j-^1 itl 



J_Al t-oJalj-a cJ^±Lit3 L* 1^ jul£ oljl jlrVI oj^* J_£L1 IjJcw 
t_»lj >J'j S 1 ^ ia (j^jjl jJi jLjLiej I :4__j fl-jJLt^a-jjl ^ tVrll <j — a 

CiLaj) I 1 1,1 ^jj_3eJLl Li-*. L^aLLaj ji jlj-jlj (j- 4 ^ ' d J uaJl » h -a 

^ Ju^Jt) -sj as 1 a o^j ^ 4 j 1 U lb Lqj tCladification ^j^IaUl 

4j| ^^yA <i£jj)^lll ^-J^-a." 11 ^.Ua_> £ya 3jl nl r.nVI 4j>jt j-^-T (-dLLfcj 

jljjl^j ^ tii ^ 5 m.U J-t-^Vl 3 ^Lli (^^JLl gji oJL^I ^SLstj jUuVl ^yCi 
ju_»_> L^jLju^^ L^c^j^ jtjJLl <jt ^ t jnCq i dendrogram £>alll 

J « .tl < uJ jj>3^ L? ^ * ^ 4 JL-3LJ ^ j ~ ma ^_)Llj 1 J XJ ^ 

Ijj (^r> Tfc-a oLaj^U U CLuSt_jJt (2>^J I <a 4\_ul <^JLt-t-au_>J ( ^^fJ 

5j j mi ^jJJ ^-ij-^l 4 jJ-l^^L ill ol_3>L^l 4 jJa o3-^ 4 >-.'» £L_L^s 
— fi\ c£-*i 4.K- ( .m U djufc « , U "<n j . thamnogram £j — o_lJI 4J_J3 

(jLA (^ic^ * L^_Lc C< t7~< nil (jrjJI Lg-l^-i-O I JUU 4 j .i j n o " 11 Cj| J-TvjJl ^JU3 _ \ 
4-Cj_«L_aj ,(4 jUj^nJI (jljUjJI) iCeStoda IjJ : m mil 4_C^a-Je^o 

4^.j_«_« juu <(Flukes ^jLi^JI 4_ } _3j L ^II ^IjljjJI) t Trematoda IjjjLu^JI 

.Turbellaria ol^SLai 

(^Q L-a-uaicj JaVl uiilj Julj 4 jinm Vitl d>l a r^iTl ol j CjljLvjJl ^xb _ Y 

.(4^|JU ^Vl 

^yJ < I nil ^UaJ (j! t-.j _*J JjLjhj V <4_>3_3 t n.f dijJLl ^jSo jcJ La. V 

• l^L>-j^L_ul^ CjIajLlII ^jjJJtU 4ltx>.^Lu3 Qj\j Slml (jV Ijl qj 




i^p^J^j-JI ^gjzll duuvlj^ :6k^tloJI SJjluiI 

,j ^ V 1j frl a < "Lj 4 j <i i'fini H CjIjljvjJI j^_j_L^_j QJ) J ^ II ^c-ila '^>l 

. I ^ . .ijl J fiUul Caa1£ La, fl* JL>-j_a jjjjjua CjI j 4_lLuV J^LULj I g uajl tr-v^ 

jL^i. ^ Coleo JjVl i^ff m, ^(Coleoptera ...4_^J£ 
4 j3j u 1 r ^-uVI I Jju cLIJjljj ^4 sti^l ^ it <u Ptera ^1 Ul j <, ,1 ua 

til .(^j^JIj <j^Ll>Jl ^uaj ^ylll) 4jti^Vl CjLjJl^_c CjIjJLskJI 

u_jLl£ ^LajLlfl ^ I fljll jLtijfl 4 j lij n^>-(H CjVUaSVI ^LIoJlJ 4j , njjl L_a1 JufcVl J 

. > <Mo ^Lc j^U^I Gode of Zoological Nomenclature (^l^pJI 4j-o^*u]I S^iLi) 

£-a \ 4 j Jll c J 4_|_<Jl>JI »1 <i 1 nVl CjLjj ^_4Lj jji Sj-AjuJI ojub i_3 Jub jjU) :4 1^11 Lcj 

(jl J_LJ>- jl CjLlj (^V ^ fll til ^J-uiVI (—aJLIij^ ,((^_i_u1 ^ fl-jJI j j-J-<CJl ^jLq-jud 

e_3j^tj J^^ooj^ .(generic eptithet ^ <i . imj) genus (j^Ji Jju JjVl *, 
uog) ouljL>JI ljub ^ 0 -< Ul species £ol!1 Jju ^UlJI JJJIj t j * < < 
4 j» L..t,:Jl ^ t> n Mill ol j 4_cL_u£J1 ^jubj i^jjLc t-sj^tj c-J^jg (specific epithet 
.(((^jjm!)) lflif>>lj 5 j , n't) Linnaean binomial nomenclature ^1 l^jlr JiLj 

- ' u^JI jj i^>ttl Juu La OjIlB (j-Aj^UH tlolitjJl 4jl! CjjI^ 

J < ^ Ji j « LaJUX ( . u < La ybj) <1j 4^U>JJ ^jlLI cr L^sV1 

4Jlc CjLojJjuo ^j^s Jl^JL-uI La (J£L> 4jLCi-i nVI i Ltic Lujj .(ljujL>- Lc jj j j " r 1 j 

. CjLujlJI ( j-a J) Jul L yzxszJu 4jLxaj LAjjJlSj CjIjuJlII Cu^jjl 

^Jj-cjVI 4 I j ttl» ^m-uI ^5^1 ^yix^Vl t ^ jJJ 2 ajUaJLl 4_Li_tll iJT i^ (j IUjj 
4 LuJl djuA l^la c.t (JT lll 4 fllauUl ^1 , u3 ^11 j^jj i«type specimen 
4_^UkJ! 4" j 4Jbf j-^oVl )*\ (jlj *Type locality 4 j -wjj ^ \ II 4 n Uitl u<t ,„1j 
j^j ^1 ipolytypic specimen £ol_«Jjl 3jj-OII ^ljj>U 4 t ,tn\L 

J)\]rtjj . Subspecies CjLijcIII 4_uj^5 ^ L^juuoj c-aj^j" 1 in L^jLLiX. 



Jjf (^£-3 'tyP e species ^j^xiVl £>iJl la-* * u-"^ t>° ( ~* LjU3 -£ £>> Ji' 

I ju4» L j nil .type genus ^j^cj^l L yaJu>J\ ^uu\ 4.Lt t_a 4i j ua_a <j^a 

4 i If. J <u-*-U j-A 1^jL»j ill ^Jl5! jj^u 4 jfljii^l 4ji^3Jc^j ^ I f.\ a < u) JsJuu JlLcj 
Cj Jljvj jjl cIjJlx jLa3 - lJi_jjLux<JI ^i^. 3L-jjJ 4jl Ju ^LuoLitJj _ tilfc a iS^Lc 

4 JU, r J£l.^i a J^iitJ _ 4 "< ■L.iff j—uj[ Jsj_j>Jk _ JuJlju ^uJL all ^1 3.}j_*JIj 

i,hn7U wLdl&H 

jo i ft <? n organisms olj uaxlll c*jli> j> M.r ^oLlJI jj^SJI < tim'i^ ^^1^ 

C < ii'ii *C 4 i^i-wLaJl CjL_uIj jJl J_>SJj tCjLilII 4^LLft-cj LajLoIj (J-^Jb jjL^ t^4 a jJ 1 
vij JL_>- JL_3 CjI j i^rt * "t <iM tjjJi j < "i II ^JSLj-^II ^— j_o_ju ^Ls_>-! ^jl (^yic 

«Monera l^-u^-ow Jl ig jlr 3^°' <y9 >r j lli^ij i4_t_<il*J1 

cjLLjL^^ 1 g La ^3 ,„ ~" V ^ 4 Prokaryotes Sl^iJI cjL^jIju jl 

.«Eukaryotes (^jill CjLtltiv» 
^j^j^J-j Swilj ^ j |4_L<_u i>u>L V , A (Jjl2) ^^j^I ^ii^ 3LpJi sLiiij jlLo^ 

t Eubacteria duuu a>JI L^-uSLJIj Archaeobacteria 4jpVl 4-4UJ nl! L^-uSLJI 
(**) 

.(^.^iJLI) J^jj>J1 (jJ^jJI ^_iL-ajJI ^ jLUI J->L«j '.j^aLa uklt - Q3fLJI (*) 

4_Lj_3j ol 1 j j -w JSLj, (^It (^j^Ul o >JI oL1j)a « 4 ->J ribosomes oLajj^_ijjJ I (**) 



PL »iuJ L/sJlLc i^JjJI <l j <i j ir v CjLuL^J! jj 4 \r> 4_j1_)lj c!x_»L£ 4jL_u (jj-Jb ^ , A 
* c l.ifu.ai J «doL^t_xs 4jjjJJ! L^jjLa ^jLj 1 j in 1 or j^-L^-Tu 4_uL>JI 3 JU^v^ CjLuL£ 

organelles iiiL uac LT Lc L^jI^I^Lj 3^jL*ZLo <zj L« j 4 \lA J*C i mTij 

CjLuIjj ^ q 4 1-> ( mI^j Cjjjlaj t La ^yl^. i3j_x>.^l djufcj t4_c jJTi a 4_J3_L>. 

,,.CjL_j — ua-jJI L_^j ^y-lli 4 — 3_>j_UJI Jl^ I — «^ -4 jij alaJI ^jjjl 

L^j CjLiu ^^Jl 4 j rrj^H 3 4_uLl^J1 4^}L*JI j Ju5> 3i mi? I 4_jJLjJL>JI Jj_u3 LaJJ 1 5 
(JjJl!! CjI j n j -v. Oj-Ajjl , la T JL>. ^1 (^1^ . 4J j_^t_j<3 Jljp V 4_tL>Jl Sl^j 
^yJ] (j^ < i nil ^Vo ^jJvl Jj^^vLq 4t (>>jl ^j-lJ1 CjLuI Ju (__xjLv ^1 4_jL>JI 4j_}Lv1 

IV* (jrMj^- jlLo) i j j luj ciuj^ <j_*3 ^ LM_>J! 3jljjl*J( c^LuKJI cA. .Vt (jl 

l!bjUv j£ 4_JiJ| JU^ jl^jl^ 

^ m HI Ijla <jt (-dljblljLj > 1 *j j j 4 (Protista 1 "< . .."j^-Jl) cjLJj^M 

(^yJj ( \j 2 1 ( _ ;r j4> CjLjjL-^' q lIlJ ^ j tia at -Lt, 1 CjLJuI^LJI 4_aj_Lo_Lo jj-o j, j .t^tl 

^(Protozoa l^j^jjj-J! jt 4_JjVl oL^j j ->JL ^ m." Lo ^UIj-laJI 

( Li-ii ^ j-J 1 L^JLa^ ^Jj-Sjjji^JI i-LLiTcc'i <_^*-M diLIa j) . .ill >> t j j _ 4_tL>Jl 3Jl_i_>- 3 
JrG <_£jLufc ^jfj i(flingi jt-xitl ^=>L->- ^-^^ Cilli 4_1!Lj <Lc j) a J 

^LiJlj (ciUj j^fl 3 Mobility 4^^>J1 ^ 3 jjL ^l ^ J/VI 

j I jj) i?> V j H ctLsl—i-u^J 4_jj_tia_C. ;j f J l^—o ^j_o ^l_L_iJI tLb 3j_L_3JI L;r A 

Ot V! (ciLlUUI 3j chlorophyll J^jj^KJI 

I jab j 1 r . . .ciiVL^J! L> ia-JLJ ^ Jl j-^- 3_« L^_J! 

^Lll uilij L^>j (^^j) 4jjjlj>J1 cj^-^ljJI J ^LJLa L ^ r L>J)1 JL^ ^jIoj^jlII 

(jJL: jLo."ir Vi r.j^T t (« Cavalier Smith <-<jo 4_x_JLal^» Ltlj^l 

> 33 j ^ U 4-^3-^?^ ^ /^ajLuaj>JI 



.(^^l) ...Tropism *L*li^l 

t 



4 j (A^l I JL3 ( Lc<.»,i"i I ^WiL) 4 j <i j u <*\~\ 3 J_>^ Jj-jx^ <j I j—ui. . . . £-x-ljjJ 

JJlc ^ Jjj STitl ^-^tJ^-J £>jJl1! t jri >r> Vtt,i 4 j i ru.IL> J^Vl ^^^ic 3j-c«L>. 

1 La i <i j a \ t o j f (i 7\"\ ^SuJt ^j-j^ 1 ^^JoUs (jUall,! Ijub <2>*J <4 jtij LualtJl CjIjuxjJI 

^1 J± <j,^t-,U cuLSl^l 2u^kU[ 
t^jrGSJUja ^uiajj Empire Prokaryota (Monera) ^yll cjLjIju 4JJ3LI ^1 ■ 
.Kingdom Archaeobacteria ^jlUI m<LJI 4^LU^a 
. Kingdom Eubacteria 4_lLl^>JI L^uSLJ I 
: v ^ajj * Empire Eukaryota cl>LL^>- 4j^LIjjjoI ■ 

.Kingdom Arehezoa 4^jJlUI lIjUI^kJI 

. Kingdom Protozoa 4_JjVl cjLjI jj^JI 4£U_-a 
/** ^Kingdom Chromista ^Lu-oVl oljj 
.Kingdom Metaphyta (Plants) 4_uLjJ1 cjLjuJI 4£U^» 
.Kinngdom Fungi jUnW 45LU^o 
.Kingdom Metzoa ^uil^pJI cjLjlaJI 4£U_« 



4 JU t". ,„L I > _p.l ^bjjUl ^ 5 j J«H ^SIjjJl ojlo^I jLaj Kingdom 4_*KJ Sua ^-sJI (*) 

. [+1* Vju ( f >UI ^lij) l( JL. 

Lv> fl m.I CjLcj_<j^e_« (jjl LkL>L^ ^ ^1 m\\ CjI j j 1^ 1 -v |nnr n i Algae t_JLjfcl=JI (**) 
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Jj-fl ^1 La J£ J-^li ^jJjiajl ^1 ljJil\ j. U m i ij 

J£<> j3l£UJ SjLuJII ±2^1*1] ^^jol^l 

oLJj^l <>C J (L; j"< ill) ^jJJl JU 

t Budding ^£.>jIII L^jlL* ^ ^jIJjMII ^ 

HI 1 \tf * T • - >-«-" 3-&> <— iUjj'^I 

I " Jl «y <>> *Ll^I fJLc 4 



^jljj^UI ^jl£J1 ^ L^Li- Lcjj <jUj .4j£if jl C^L£ 4_^j ^-Lii^Vl 

Lj>U- Qja 4-tS jljjl>J1 jj-iJl lAL t Parthenogenesis ^jjuJI plS^I yt> 

4_uia_uJl 4_A>Jl jj UT» 4_j_3j _ I JuJL>o Ajjjj^M _ ^l_Ju.a^M ^^fl 4ini^i >"i« ^1 

♦ Planktonic Crustacea 4_*jL$JI 

4_uLie_jj| LjIj-jo £j III J) ^ ^ 4_aj^JaJI <?J — _ 4_j1 Cj ^luVlj 

jjKljl u \c ^"'J - L^lQ _ 4j1 <j^a ^i-^Jl (^ylil jJjJljJI ^jl£>!ljl L^fiLiitJ V 

£L>I JjSj Ljj Jul 4_^JLUI 4_)jjJl J£ 4ji ,„lHJ< 3pL£JI i.Siv Jna ^^u-L^JI 

4 K mi a C-J! j Lcj CtjL^ ^yu-u-L^J! j^L^jJI « 4_oe_iJ IjILt^l » 4_ljjIjJ (jLfi J^aj 

4 A th frV ^jIjJ^-u 4jjj)U~< 11 LjjvjJj_j_lIIj (j ^Ul Mil l L^Jj^v C^jjLiiaj 

genetic » (jr LL->JI i "<tl ^^i^. 3jJ-5 ^ 5^ ^ j ^ SjLj ^ ^ Mij^Ji 
Jiwl <^>tl qIj j ^ ^ u-^ulSJll ^a juj til Tt-j U_a t « variability 

IjL^c] 4_jjLl>JI jJbl^IaJI jj^l ^LaJlII Lfci J-aJU ^1 42jjJaJI *A unnLra 
tJT jJI 4_JUjlII <ill3 1 4 unVa ^JLj Ju JL>. L^j (jj^JJ t ^ T UJI 4ij^iaJl LT A> 

^j-a bkVjl OlJu * Jjvlj^a <±j^Lj ^1 Llj^oj L^J 1 m , nijj ^JjLi ^ j > u S3 ifi^ 
(J\jlsh1\ A U-^M a (jr A 4_*jiljJLll 5ji^J CjjI^ 1^j*4j t ^ AV * j*Ll (jjJ^ <— <m.i I ^ ^jLe^JI 
t4Jj^3 ^yS ^jjrftj^l }L£ 4_<ufcL-uI ^ mi itl jJLaJI 43jjl^j jz>L>. ^L»IaI 4ju-o^ 
< ^mn<I LaJUil «4_iL>JI 4jjiaJ))) 4_t^lj_4 4-l.uIjJlII ^ 4_jJliJ! 4JUjJU CjIJu^ 

4jl <r, (J^LiJI j r^'tt!) (jlj iSjL^lj 4_lL>. L«jl ^jLdia ^jlj-p- ^ i 4 i^>j > ,jl 

4 jll ^1 inrt'tl 4jl ar C;r ir. o'j£j-a 4JLvjJLI ciilj CjL*-u1jJJI C*jI£$ <3jj>»I 3 4_JUv 




CjLjI£LoI CjjJsI^j C-i-j-jv. t^jjj mi ttl ^jj-aJI T< < u a *_>3 4»jJLjJ1 4_L>-^J,I CjIjuj 
• ' ^ tiajlj t4 rtl"i pJLI L^Lvl^-a ijr 3 ^jryL>JI <; 1 inr I <jj^£Lj CjIj^U-v 4-juLjuo 

a^A La_>J 4j^£uJ,l Lj^LJsJ I «<_£j^L-u» (jl : 1 j—a i » "o j iCj^LclJtj 1 (3 u j CjJLaj 
« Jo-; ->JL1)) Jjl-oj ^^IjjJ ^LUlj iCj! ij>ll ^J-J-Aj ^^JjIjj JjVl ip^laLc 4Ut a 
ojlA CjL-uIjJ C^j^j^I I JlSIaj . . . 4_Lv^a J£ L y3 I $ > ,< <V) Jujo ^ jJI ^^1>JI 

^gj 1^1! <-Li_l_>JU £-<aj tbufl CjLm -Ol jJ^Luj (j] t j-J-p ^ ^jLcj-xoj a 
. l j >j_4Ji£jjVI ^ySjLc (jo Ji^jwjJLI c-jjLstlJI dJJi ^ j-i-i^ j-JL^ Lg-fd <<4_uj J ajLA» 
dll 4_3jJ_*_a (jr iSi ((4 j j i ujX\ J^a-^JU (JjL>«J ^ > <^>l ijr JLA4Jj 

^jj^-TJI 4 j U r Lr B, 4 j g.-tSJI CjLj-uIjJ CxjL^j . j a l^_a I juJljJI 

L)!j <4_sjj_LlLII LljvjJj-ljJI ^lil Js^Lj^j ^yj] CjjI ^ylll CjLi-^Lfcj'yi ^^A ^I lL > J| 
4_la_uo^JI Jl or "^1 ^ (Vu^ J^a jJi^t JUlj VI <U£ 4_j2_l^>J! CjLx«IjJJI IJuj 
) 4jn>>a 4uUi 4_L^j JLaj VI V mm^VI (jl ... l_o^ . 

^_>a _ ftLxrw^l ^JLc CjI a i u jjk ^ jjl _ JjJlJLj 4_uJa^lII CjIjI a til ^ < ujJ 

4 jl ar (Vu jiil_ZtJI 1 ^ r<r 4 iij n^. fiiutj i4jj\Ju\\ CjLuI£L5I (j-u 4_jLilll ^^Axj 
t (jKj) ^>»jJI J^l-i <— iLjjJlDI 4Jl>.\ ^jjaS^jj 4 i n j 1 1 1 Ji>J J ^■jj-^aJl (jj^j 
cJiJI ^Ij^cj J^Lfll (Jjl^ Lajj _ L^j (>^J 4 _j U r i(cjL;LlflJI (j-a 

^yi L^j^jljo j^jJI Jjl?ill (jl La-^ i4_Ltfa^al_C. C-JL^ L^j ^J-3j-»^a ^j^J _ ^Lc 

»^„jtl UjU c-Ji-^s (jl Jlju ^ n j aII (J-j-Lfl ^.i i (J7 -u-L>JI ^yja^lJl 4_Aa_c. 
^iL» L ^A\ JLa^.^1 cdJG t( jjl_illj uajJI 4_L^Vl ^ ^ 4 a jk til 4JLa^I 
J-^LulI1 *Ljua_ct <- rx£j-3a tCjLilj-_i_>JI ^yS 4jj_jVIj Sjj-^jJI 4 t j i U I ^ t ^ 

^ ^Ij-jJt jj-^i 1 viviparity 3jVaJlj oviparity 4_i^dL>VI ^^aIIdj iL^ajLiajj 



4_jU J j SJI ^ ^ajl ^ "< ^- t(j_Ja£iJlj j_jL£U! ^>_lL«ju 4 a 1 » "i 1 1 CjLcj-tbjJll 

fiLaLsLLa ^J^l : j mi f. £_<_uLlJ1 (jJ-a-J! 4_jL^j (^i-N. i_a}L>. c<ltr> <j,jJ1 jJju/UjlII 

LMJti] 4_ij|j_4J1 jl^II ^_^J ^ f> r„ ^tl b^liw J£ L$J ^0 mi <^jJ1 4 i Aj<tLi 
Jjfc : ( _ t jS) 4_uLjJI 5K mi t^^Lx^Jlj LliLuaj^jJl l^-La OJ^-" (jr^O ^H°>J>->^ ' 

3juL_Jl L-aj^Ull LdJSj jlj JL^I^JI d^LuaX-t <jl (<jlj ^1 J< Milt I 

ii^IaJI <j! ^IlajJI j .(^LllJI <j-Ji$£tfl 4jjJ^) <jJ$£iJI 4_Ux *LSl ^ 
j^*_au 4_rvjj Lj^_u g-iu j (io nil tjryLb 4_j>JL*i ((^juuJUojU i t_£j ^ \ irVi 
j^>oi (jjJI ^SLJI JLjJU Ijuk jLujI ^ L^j ^pjl 4-dj^laJI (^J)jjl j>C 1 <jt a 

4_3jj 4jjLHI 4_Jj) o mi ^^k. ^ nil JxL£U1 I jub JSL> 1 3 Jul jJl 4_!l o r I 4_j_3 
^JLsuil (~«iln> t4-^j)j in a ^ j f 3juJu_u cljl J J L^J^L^ ^ (JT ill 4_Ii^MJtl 

^1 jj! CjU] Jji — <aj I — <a_ ^ 1 — <>> j ) ^IjLj (jl ^^-cj CjL_ljJL_1II CjLjI jji <-Laib 

4^ o mi jjjj ^j^uJj) ^JLixb ^1 L*jIj jjlajj ^JUa-tiaJI 4_iJa_u (jl ^yjJL^ t^jj^UI 
<3 JLA . Jj) mi ill L$3JLA LkJ^flj CjLqjJjl^j m$ ^" L*^ t (4_rvLvJ 3] 

^ m >JI ^au ^^-Jl ^1 jjk La u rt kJl J_^oLfcJI IjL-A LL_ iLaj ^^Js VI i ~n 
ojj-us 4 mi flj c j_c ^ < ^1 flj ^ jJlj i4j 1 rt itn U**< ! I 4 jU r ^ j 1 ^ jjl 

. d 1 1 ^ ^ ^ 1^ ( " \[ t \ r\ C 




^ — j f jl {j-a <Ll>~ % ^\ (j-J^Suj jJjISLH! ojJb\Ja 4jjIj I Ls_a ^c.jJI (_ 3 J^.J 

JL_«_) ^rt j rt j»J_Jaj ^ I (jJi—^feJ ^J^SL lI I 1 j -wjJ^— u ^J^- <jL_ s <Ojl> — ^ 
^L>-jJI (jiajJ ((^^jLA)) <_>^ '°i 1 aJ^t i j W Jl (jj— all ^,-3 VI ((^j^uJLLaj U mij I )) 
t j) Mr^la t4 j.f< > 3^ jjy a CjL_uJLaj 4jL«*i.i.«Vbj 3j>j-3Jtl ^I^jtiLj 4-iLIjlj ^jj iri'xU 

4_Ja__u tfl o m<? Lo L p»ij_l_bl ^jjj ojLJs Lea t( j-yj>JI (jJ^Su (_y3 ^yOJ^I 

Stensen& De «L_a!j_>. «(j ■ "-LI < »» j^SL^j j j a C/.^ij j , cjLjjjljJI 
3 Llill 4Jbj_oJ 4_jv!jII ^jjuVl j (>. ttl <u\ ^ dj^Luoj^w ut m t^\ {yi Graff 

la^j .«K. E. Baer j^L c, ..nj) JjL£» L^i^l Ujuui UYV ^Lc <ya 

jJLa fj^))^ ((Spallanzani 1 JJJ Lj m » ojuu (( c?T J .^ <>)> u^-^W^' 
^> Jib jl^Jj ,«C. F. Wolff c-iij^ llLjJj— ia jl . ,„L£» ^ «V. Haller 

^jl ^ I <JJ (J^-jL>JI *1 ub C.V (^yAJjJ ill ^j-J^jJI (jryj <-tajjJl 1 3t_J 

4 jlr J-o m J j^jJl ^L^Vl fjJb 4JbLill JjLI^JI Cm.->» tcr ol til ^U! 

in a (jr^ ^4 j<i jU^Jl Ljjv jJ^j_jJ1 O^Lse_«o J^ ^^Js 4j>- j ,ra- f ^ T I CjLj !n itl ^-u^J 
jjub ^jl j "t r „jSy> pJb »1 oUtTI ^ 4j>ULi MJU^J ii^Vl ^ic ^L^ ijjJ^\ tllJj 
« V. Baer j-xjIj u>i»j «Heinrish Rathke ^jlj ^jJLiabj ((Christian Pander 

J^j^j CjIjUV /ya ojJL&Li U (3^-^ ' ^'^>J Jl*-> VI ^jLj^-laj lj)t uaJ ^ jJi 
J_uj>JI (J7 lc <J&jjljl1\ :^J1 <i r < ^~/>^ .>>~ JLfij . ^L>-jJi ^j\jLv ijLoLitJj t4Jjw^l 

l _ ;r 3 ^jljUbl ul^j ^L_>. jJI ( _ T b tfg o Mil ^1 La I^jjL^ 1 a^ <JLj^LjJI 4_j_ajj^_>Jl 



i qJLu tCjLjjl Sail (jj-A 3 JoJj 4-xJl i*m VI (J^Ljl^j V 1 -o gll J±C- A <Jj-uaj>Jl 
t^J^VI 4_ul ^_LJ>JI L-cSUtliJI (jyS ^,<J-L>J| ^jj^jJl JoL^l £y0 _iJ_C JL>. 

4 j r>n j 1 1 4_lL>J I ^JLa_j 4JL^Jo I ^ <j tf>j 3j-lj£ i3j_>-j ^-5 V < n 1 "i -> j 

\Sj-^ <— s^L_>- *^>-jl Oj 3 to c _ y J_LL>JI (j-j^SJill oljU -v ^3 1 j-a^) 

>"jU^ ^j-4L_i U-i <_ iLj l n nil Cr u-.i > Jl J—*-) 



4-ua_>aLi]| ^u-&LaJJ (j-u Cli_L->. a -jl SjLjJUlII LfcLjI^a ^j-u ^j^s £)L£^ h<qJ> j1A))J 
L^jl ^<J 4 ua-LtU 4 1 1 .i rILxfl t^jrUlj (j^ij jll ( _ r *JjtJ1 J^JjJLl 4 <>i ^LllUj 

_ «Remak <-£JUjj» LaI^I ^\ 0 ^±^Jsl\ jjLu Lsr lc ^Lu VJ - SjljsJj 4 A± 
\ mm's! JL9 ((i^Jjg) rtjf» (jr^\) O-^W 5 *^ 4 j u.u\\-i Lsl . ^ AoY j»Lc \ 3 <lr lj 

jljvI o^-j-jj * cty^' Cy* <Ssi*\ 0-^' J-*-^ \-^\ i3±>-* cA^^ u\j 

.^j^jjl ^- j i."u.U (^yjfc 3jL>.lj 4_l1_>- jjfc Lol 

< n m,~< «Miescher j mm a» q\ (^l^ tt j^al lu.T^VI ^jJla juuj LcLc lA^jjI 

4— lL»jJ ^.JLj 3jLi»l ((4 ua AJ)) -J _ ^AV^ ^aLx. - t g-flj t^ij (j^JijaJl ^j^t 4 thJI 

(jAao \ S (jl ^yJj _ I j >..(4 j ir> j Jl 4 j j»| ljj ^-j—aiUI 

^-1 dill J-L) : Ijj-i t^-ij^ (]><a-i->JI (j' (jr^ - (J^^ O^i-^ 3^3 - l t. Ul<i ^ ^ 

rt.ia.tl 4j_4i3 UjL^^j .AjuIjl-JI ol jl.>>JI <>o Lj^tj oLjLS' :Tunicates cjLJMIi! (*) 

.(^^U!)oLJl^>UI 




.4jjJl1I L>L>* ^ c_jSM Cj\ m i rtJjj jjfc^ i4 j-^a! J^-^I LUli Lsjufc 

(j^st^o <jry*jLall i^^Aju J_)^L> (j-aj-J i-dJj (JjjS aJiu£\ Ju9 jl£ 4 n oJubj 

.«Koe]reuter jijjJ^)) JiU CjLjLHI 

Cr^I Oj>^ c-L&j 4_)jLuaJLo £.ljT j-Jtill I JlA JIa JLflJ S^-L>.jJl j\ 

(JSJ (J^L_|_4-u_Uj (j^-ciD 1 1 tf-lj'^'l 0jUfc CjJjJjJ C <-L_->- LjJJj-'~'< til ^j-aII Jj>. 

Lfl tBljl I <l il ^JL3 ^1 r Ua_>Jl J <— llj Ir^l II J^Jj_5CJ L*-A}L£« i4jL_3tJ>. 1 Q flffl 

.^yuLuJI (^J^JJI ^ L 1 1 J*V cull I 
4 r>i j j tl (jl 4 k^^La Ul^ItJ^Jaj (^J^l 3j£LoJl jL-tfaj| ( j ) s~\\ : t~( ml J-S^ 

Jj_>-J 1 Lj3 1 1 ^ "t i ss Li (jyJ-JI 4 i u a \ ^jJJI £j-A £JLj L&jjJaJ 

^ L^jLiUl 4 U-*J (jyz- \ rM Ju>-| Ji-lj 0 lj n"( >.tt,l Jij n 1 ' J^Jaj) ^Jj^l 

dJi—A u \c lj nlUlj t oj j j-^jj Ut,l j — <jJiVl Ijl-^J unfolding . U . uj 
^ qJJI ^— Uj ^1 1 J evolution iJ7 —A 4JJl-> ~. ,„ * 4 .^K 4_j| .<u-tJI 

_ « (jr _^e_LJLL<3 )) >• J^U-o-t I C-«_3- LJ I ^_ C j 1 j_J I 1 JL-A j^_C JL_^ ^ . Wit Ij 
4_^Ljv Ji 4 — i^i j j I <j nlL> ^^SLxJ <L>| _ 4_jjJaJJl ^ j — ^ jl jj Jjj 

^■j^^j! ^1 jj5> ^1 irtll J< rV(.tl 2bjJiil 0 ^U>I,1 jijCLa^l ^jL^ JloJj 
IjLA tJ-^J • 1 — l^jI 4_Iuj j 4JL>.1 JLi ^gj^cj (j] {^yi JU V ^JL o "i mJ>l Jj— aJI 

.uTheory of emboitment 4Jaj LuaJl jl <.m,\,CJI 4jj^j» ,„j U I j^ualll 
J-A : 1 At , ^J^^i "<U jij__aJI ^jj^jl ^ — 4 <. < rt"jj,l JlJ—uJl (j\ — ^ 

.((O^iil) (J7 ±*±\ 3 L7 lA\ ^ evolution unfolding 5^ j^j ii^La 4jLiilJt (*) 



<Jj _ < t^%\ CuAS till juT ajj Ai*< 11 (Jl .g.,^ VI t ]^o JuJLaJI (j^J^ <<?jLt .«!u 1 <i ^'(O 

Jo^ LoUI lix^j jl^ (L^La 4rt\i<U) S^jlLx^JI 4jjJajj rttl JSLiUI 
_ ^ j ujVI tiJI >L^' Jt^^ c^ajid ^1 ^WV ^ Lc J$ «Koelreuter 

1(oDLjj ^^lr: C-Uj-^J L^jV L*jj) 4Jb^]o 5jJLoJ 4jj ^ T a oik Ju3 4 n -*J1 
(j^Jr g "1 ^ cJrulfcj cjLlXI 4JLjJ3l->J! <jJUfe ujLjJlI Lj_2l_^ \jj^ya (j-u-xl I Juis 

^^uuj tljjia^j! ^ 4_*_jLiuM Regeneration A <SrVi ^iaj^ju 4jU r ^jf 

^Jib 3 <i a U3^* 0^ L>^~*£ ^ ^"^JlPli CjL_uI a^—j-Jl 

LoL> ujI 4 * j iU *— il J _ L4>j^t>j_>. ^ _ L^jj Jj Ml JSLiIiJLII 

J* oj I t!uJ IJl-jj ^3 i(j^_l>iJl ^j^SLj Ijujj (j^>- JiL M i- Til 1 jj! ^1 ^j^a 
niij 1 .o , ul «C. F. Wolff cJiJjJS)) t ^ Ac Jilo) (4JLi-J j I) Lt>jU 
j < ii aj ^cJ 4ji^Ja-Lll ^>jub ^j! ^-lc. ^t^lj)) : 4 <tL>Jl 1 t j jU 

VI 0 In*" V ^Lw jJl 4_Ua_uj 4 Lc Juoj^d VI V ^Jua-iiaJl 4_Ja_u ^j? ^ 

ciU j <3>^J * UJ '^J 4jSLjilLo j-ub. BjL^lj 4_Jl>- ^ djLilj L^j I 

^3U» 4J (j^Lf q\ Ju V oLolSJi i j r A J^jJi J^" ^j! C;r iju ^^"ijj tri i i ^jL^VI 
^jx. ^^yAjLllIl t jj^jJl 4_jjjfiaj t-jLstjuDl ^-io> j-^*-^ -J-^ * 4_s ^^L>JI «^_^JI 

is essentialis Iaj <w<M ^1 3j-aJl ^jufc <u£ 



(^^1) Vis essentialis 




^ ^j^uu ^1 j<l ^j! ^1 < n m.< " , oJ {j\ ^ <jn. >JL1 g CjLlLLIJI J£ 
I j-i.Tr a IjjlJ ^JLuj^JI ^jjj^ILlI 4_ajj_La '"ma; I JlSLaj t<— j! (^^Vl 4jjJl=kJI <LuajjjJI 

Jjl l_L> Genetics cjliSjjjJ.1 ^lc Laj^ *N ljlm*^ Jfl j m a er-^* 

L >-£ijLdua_>JI (jl ^j^ 3 ^jljj-ll frLaJLs 4_jJ] Jjus^j La us ^ii (J-^nJI J^*-^ 5j) U-v. 
Jl :«U_iuilj) jJtUa La-fcJi^I :oU->-J ^ 4-l^J1 CjLoISJI ^ ^ SJ-i-JLl 

<4_Jj jjt L$j ^pJI S^aUaJI 4j1 n r^> ^Lo--v jjbj t « Phenotype <,, 
(^^JLlj^JI < . cj^j-lll jjkj «Genotype <- r ^Pj? <j •>» -II <t u ^ ^ ^lAll 4_^jJ1j 

^ 4_j>.^j _ 4_t_L>JI 3ljJ ^^fl 4-L*£Lo (j^a _ j-^J3 Cil a ts>W o'j^Jt 4_La Jl1j_jj jJI 
^Lljj , 4 OjL£ <jl Julj Sj^aLLs j ( <aj 1 4 J£ jj-^Ib ^1 4_ojJU <-_il jl <i«j| 
j — is\'t* I ^ <i 1 t ] 1 JjJ — jJI j_A Jj^>JU 0Jj_^a-> ((c-t-LJjM >.» Jl (jj^f liili (jr-^- 
_ CjLjLq-C. _ Luajj <Lt*a\ j-A (JJ$^> Lc-£ t«^Ju-2JI (JSL^lIlI 1 )) 

. 4-iiajj_J I ^Jt 4 K mi" a j-lT JJLjJ 3 Jl>- Ij 4_lL>. ^yz e.LuaX.^1 j-j-aILa i^^* 

J^- c.a Genetic Program ^jLj j_J ^Jal ,Vi<i Lqjuc 

. £_»LljJU ^jaSjJI J^aLcj ^Ij HI J_< uu"u\\ J^aLc u^J jjLlU o< LuJ _ 

J-i_>J I ^jA-ljIo J-*» I Jl^-B t4jjLtJaJLa JJi-p ^c-ufcLija ^j^a L>-lj^a 4_j_>.^aJj_ij 
^ jJI t(jl-i-a-*Ji j alii (JJLlIjLj 4 j Jul ^jj-i^ajLt jJLl ^j^a^ C> j i^ jr >>jJj_LjJI 

i 3_ A> ^ >u J_JI cJj_>Jl CjL^-uoI^J. LSjI La a ^Jj nil 1 n.ts^j f> $ ' A ^ ^ J-^ 

1 LiJLt-a CjLa-jja-t-^aJ 1 ^jjJLu ^JSJ <4_1_lSl>JI f-j->- J-A jJ La-3 

cL«J| ^ La ■ - La ah ^j-^-a-^ ^c-ptjuaJI < _j_>*J i jjj .^LaL^w ^3t-i ^jyi^- 

4_5e-aj^ 4_i j I i >Ti t, 1 (. IjV I L>JLua ^ n j j La < njtjlll i^LLai.Vl 

. 4-LalS^La 4_jjJ^j 



t aj^'q t 4,cuj La&H-A L^jjLa aJuj 3jl>>!j 4_J_>- ^-Aj tCjjjtjJJl ^j^o 4 <i b >■ U 4jI i^>r 1 
1 flJLu ^-jljuo! <±m i3ju>.I^JI 4_d_>JI <?JlA ^1 im iiil ^jjC 4_>uLiJI Lj^L>JI Cj^jLu 
BLlHJI Lj^L>*j til jL^>Jl i-J^L>- lT^ ^LlLa Lx» 4 <.u_>»tl Jjj^_<iJI t j^o 

^1 5UaLbl t jL^jMJ SLcxjuo j^l jlM! j-^t o J^UjJI S^fclli jj S4j <i <>> $]| 

. j j i no"(tl ^jJLi LaLcJ 4-u,^>t"< «.ii.<3 ^Lj^Ls Luoj L^jLSj 
^yjS _ Li_5JL>u T J— *_) ^yj Luaj „<i.,r ^jJJkJI ^jLsuLII 4j£L<i_a CJjl j Jl-SJj 
CjIj_jJu ^j^o (jrjJL>JI **' * " (J^ u' cJ-^ 1 - J '~" r ' "1 U>"^^ CjLj f J*lL»J 
JljJl^c-jJLjj 4-jj jj^tjjJI 4_jJ_>Jl 31 jj 5j 7)1 Mill (JjLi_j->J I J* At Lai uu Jj-a-« 

^c-<-4L>J 1 i j-A 4_il>. Jfi 3l jj (j 1 tjj | Jul « (jLaj-iij » JlS j . CjLo j_i_uj_>5j^£L! I ^Af, 
( <y&* t Lse-i <^ ^uC-jJI I Jufc (jl^ IjLa 1 1 (j < ui j 4-uj, y]\ j_udLlaJI ^gjJLao 

<>JLA i n**i,U j-ul ^jjjJlJI 4jjJsa_i Ciala3> . L^JLa Cjj SJL ul 

« R()UX jj» cixJvLJl ^Ll^ (j^o ^x.^Ji ^yiiL LflLc ^jj^^uir j o" i ill i^^.^-" 

^ji mi "ill £zL)3~^\ 4_j^-Iiij Cj_)1^ jj» :^ <^ln ill 4J^1_4_uIj LajLjJulL) ^ AAT j*Lc 

^ i„iS> J ^ 1 ^1 3j_*IiLjl_AJ 4-Iol i n j > ^ i ii i J V I jLds t4_3t_j_3te 

^^lll 3,i n t tl CjI j-L^JsJ! JlA V JL» (j^Iuj-i-JI ^>1jL>Jl (^JljwV 3l 1 o (j ) a 

0jLil m^ jJI 4_j|j ^jB 1 xi Tt^a Jl^Jj ((S^jJLlj aJl ^LcaijV! 4 .lLq-C L^j ^<ij 

^3 (jj-.Lj>. j "l-i «.uJ I <>jLjfcLii L_d (J-^ tr^j 4^ ;M dJJj Jii 4_jJ )» :4J^ >L) 
j\r\ iii n (CjLo^-ljuj^jj^) 4 j *m_>J1 3 J HI ^Llalul ^j^o ^JLluJI ^1 in^>Vl 

V! 4j 





^1 i tfcdj^l oLjJU-Jl! 4_lia^}L« <J^L>. (j^o L^_JI (Jo-o (J7 oJl <— i Lw LLlLoi V I 

oLLsx^MI! ; <Ia_iajl^J JlI_3 jJa t jJ n La 0 1 r L^jI t^lj " rttl 

^J_C C*J^w! ^ylll idll Jl-A1 m.U jnt j 4jj fllM La jjfc Jj >• ".II ljufc uoj m» 
<Jr£-$ (J^ U V l^>- '>^> L-kJoitJ <U^. 4j>uLl11 

("^ ... ri'il jJb C^jL£ j»Vl 4_JL*JJ 4 j.lj— >H 3jU1 ^jl jJ CHJu-stJ J' ^ ^-A J-^J 

^ Juj-U £_LLl!l 4 j U r (jyi-c jlaI — ii_a {({(jjujly)^ {(qLs^j^-a))^ 

,^ -Ltl L$J ^j<", , „ Ly iJ| 3jjL=tlll L>L>JI >L_oj ^Vij L^La t ascidian 

mosaic or jj sJU ^j-y^-^l jl cr^hj'3>^ chi>^' ^ m — a 4 — ^ (Jil^f 

^-MijVI !jy^ul\ (jy \\^\ (j\ ju>o JjLSILj .determinate development 
4_i_*i ^>0_3j-3 ^jLjrl i ,t Lo^jLd iSea urchin jje_JI j <i<4 ^ 4_lL>. ^ Jj^' 

^—aVl jlj U^>j .regulative development ^^jJLj 4 "< j o M n LT l£. 

clixj ijr iil ^Lj t— >Lc.j^-<a -*J>I (j^s ^-j ^ t ( Lsr Q jj^Ul ,jl ^j^o cAjj La * I Jl_j-3_»3 

c^jL^ Lwj 3jl_JjJ1 4jjJLJI LjMJkJI (J^l_) cjUs^Ll^VI ^j-aj i4JLoLa 4^oLc (j-u^l 

^^JJkJI i,U i njJI jj^a l^jlr. 4jl^IjJI CjIjjJ-cH L^IuLcILi-uI 4jvj,j j ^1 4_uv!j 




4j! 4 l^-W^Lo £_a (jnnil 4jc^e^j SjLcU ^^1^ L^JjJUfi (_£Jua 'l^J >1^>J "»Jll 

jl>.I^j ^>i-l CjVLv 1 <w.j^ t L4J L,t!gj ^jlSLo Li^L>Jl ojufc ^ a f) CjVL>JI (^Aju 
tSjbJLjJl "»r— 111 ^jLju <L-ud^_>. ^yaj .(ji_L>J! ^ m, ^j^e 4 al" ge a (jlsLtx ^1 
4^>oLdM L^L>J1 ^jLcjj (VrHJ? 'J?-^ ) ^jy^j->JI uaj5>juJI (j-u 43^L*JI 4.t l.lL? (jl <>>"n 

. \j-±2tja I^jlJ Jj^Io u^JSjJ Cxj-oj ^oifllll (j^. 

4 ,a£^"JU CjLll>JI 4 4_iL>. J£ ^ 4j-al_^ ^jLalll ^1 4^_Lli (j\ L^La (Vulu 

CjLvI j"i t>>1 c_*x^ljj ^1 IaL ^1 :3jJL5e_>a CuLJV Lo^^ L^JoLiu ^jLu jjLa-llI ijy \£. 
I JLgJ (jr lojJI ^oLjj-Jl ^1 La-£ ^1 C^j /ys j j * ju CjLvLxIjvI ^^j) 4 jl>Jl 

LM_>JI Lbjj_uaj cjijLj/V LUaj jijLjtj 4_jjLUI 4JU ^JJj t 4_tL>JI ^ ^qKJ! 

^^ic _ jJlju 1 fl-J-fl _ j In V*i 4 iljJ^JI Lj».jJj_uJI ^sJUJ CjI jU«U 0 JlA J£ , 3jjL>JL I 
|4J (j-oj <^jLa-lJl 3j-AUi 4_juLuaJI 4uj^laj ^j^uoL*_a La Juc (((jLa^Jj)) 

SjLaJJ (^jl mill £jjjJLll 4jj-Laj) L^J ^^LLiJI j j 1 c_ uLv jLj-^j^Li jjL 
(jjC 1 1 <t ^4 JljLa I juk llajJ ^yljv^ .(^/lLj^JLlI! ^VCc. j 1 ->J 1 ^l^j ^jij 4_oij_>JI 

(j-a Lbj-ti: <Uj mimI u_u_t/Lill C^aJ! 4 otV/t,l oLLl^J! L^j 4 jii f\\\ ctlljjj 

Jjlaj J^alSJLi eJJL5CJ CjVLkJI JtH^ Cr^ L - 'J^?4>^ ^^"-U 4jjJ_>JI CjLal t .in'iVl 
.^JLI 4 t>\ tlxjL^ Ijl 4-uoL>.j tj*j^L)j*M mil ^ (^-iLo -^>>*J W J-al 5^ 

tcr M ^^lll ^JjVl J^ljil jLl^l Juu VI L^oL^ij fk^J V <:< JJLjJI 
jljll J^JJ 4_j_^ JLjJL>uJ (j^a ^yiao-dl 1#j ^SLalj ^^Ul 4j<i jSUi jj-C Vl Jj_o dJLut jj 

LjJjJ! CjLjjI n 4>UI /yj VUl_a Jl^Lj jA. a j f 1 t-^jJL^I ^ JujJLI <_fll tS^H ...Vj 
^jUj tj! Jl^vj Cxj_>- i(4_J=u-_>JI jl 4-olj U , ^1 JujJl) |ja3La_uJI ^j-a Ju, V "/ILj 
oJLA LM-^ (jl ^Q-C-jJt L7 JLl 4 nil V ^ 3juc CjIjI in a 4_jI J—JI ^ j-i^Lj L^LjJI 



cJijI ^Ls <?Li5^c L«£. 1jm-j^ <■ *_)^L_u^1 I jlaj .oj^A\ 4jI jlJI (j- 4 ^ LoL^i jjJLa 

i^-uul ^ ^Uaj ^yLl ^JLalJI b^-Jv. BjJtJfc JltJL>iJ t-o> ^CjLjI rtilL^^ Ll9j j-j^I 
(iJJj 4 j < uLL ^<j..L>J1 (jjaSuJl /ya . tt ^ */tl | Ju4>^ .^£j_L>Jl iLaj 4 ^- a v_S^laJ 

4_jLLa ^ 4j^jv_d < . JLLajj Luij . Ijajl ,o->(ll ^ dLb^j-i ^jJI J>jLq"(U Jl-cL>JI c-JLoll 

4 <aj t ny CjLsMIck^I <? ju4 JiUa • Lf^L>Jl 4-i£.jj JUJu>u ^ l^J-^ IjjJ 4jJjcltJLI 

Jioa 4jjl 4_jIj_l>. >■ * % Cu -j-fl jp I £jrtJ *CjLj1 n Allj I J^jLu-jJJI jrU i UrTq <j-*uj 



Germ Layers >»J1 uUJ^f 

t4_ul Jus CjLjI^oL) q3_Lcslj ^jj^JjJI 4 jl a C j-u/jl-i j)L£ ^ ui r, J^aLlll ^jj-ill 
^jJLia tLaLcj dJJjJ uiJLie^o ^IjJI (jl ^ J-H^ ^ <<( >-^W UJ-^^J ^J^W^J 

4 i mi ^yJJ JjjtH^ l^ij^o Ji-lj jl «i * Lj ^j! LajIjl>> ryi aj-z*- c .ilj La ^blastula 
4_j_^jL>J1 :(jrG j U o^- 6 La^^^J «gastmla 4J j^JLuo L>. »» Jl ^ »_cuj ^L*.!^ 
. !n mi n tendoderm ^ ^ .m. j 4 jI^IjJI^ ecto-derm ^j^j j ^Vl 0 <i.mi 

4lllj 4 niU ^yjl till j iljlnll tjrU 4 f j < < (jloLU ^ L^L>Jl ^1 

. « mesoderm j j^JL 1 » 

i Cj LiLjlj>J1 4_j_x_cLi cJul^la Sj-la^o 3j_aLLd LAJa_>.j ^jl «^uLj ^-xiDjl 

u (jja CjLJ_ju>JI j^j La 4Jjx| \ \'s\C\ <lA a iV\\\ <?JlA Jj—vj O-u dJJj) Jljijj 



cjLjJwjJL iVjli- t jlUJI cjLj_£j___ Ujl>) nonchordata cjLlL-^MJI 

_jLj__/i \j jjwfj t (4_> K ml La 4 j La-x^JUa 4_l2L>JI jljbjJL-* J^-j^I cj! J m a « a 
£^__^aJi 5juj__l L$_l_ ^,mi -sit jIjljv 3 j J_-j ^1 <coelenterates <-3$^Jt 

L,_-j) i^i --wj ) Cj1___lL_]I ojufc 4___jj__j CtrtlTt "wl t^LJI A-Lv^__a >. 

.4-allkJ»l --Ljl^pJI ___- (|*jJJ(3_Jl! 
Cul_£ t_j La Jj->- (^L_u t ilu.it 1 lJU ij ttjjr £_j_uLlII ^jj-ili CjLjjLuu-tjj 4jL^j ^yflj 
JuJl^IJLjj C_>L_<__il J£ Lgjlju ___ ___ ^___o J£ ^ ljpL__ di p ^yllt j.1 <>>r Vl 

frl i>>r VI Jl>J_>o c_jjL>o jjt <____. ^j^LLxLaJL ^j^jj_J,t 4_-}L_. 4 t jjln J^jv 

O- 4 Ji>=^ 0^°! ur^l ^i - ^ 3 ^ l-g-^L-o ^-lAj _jI^Lo_l£JI t iiiliittXJ <Li_vVl 4_Letj_4j 
.c-l <>>r'Vl ^j^I^) ofi^ Lr- cr*^--^ LfcjjJ ^ ^-£^-11 CjI____J! 

CLoJUa- 7i_fa.it La Jut_J 3 JuJ— >- 4_Lw^_4 4_j_^cj3j_>Ji _jL__j_L_1I 4__jIj_ (_>L>_ J___1j 

Lt__^lLa pi La __!] _^_Jj 4__Co cjL_L__J1 ajjt e.j_>- (j; I ,J__ ^ji c_ Lul 

JL_s.| (Jft^>- ^u__v ^j_^a__>VI Lj^L_>- ^>__*j C__.j_ul ijJLHI Jj i < it i4_u_ (^--j 

j-g-La Lui Lj ^aJj . 4_u___l L}_5- (Jjjt_J! _ r 3 C-___>- L9 < Lt>.j__ C_Cjjj CjLjjLa^jj! 

Lj^L_- (i "(II L^L_«^-jk ^jfc £___1jJ1 L r j__x_Jlj t J____ jlL>JI L^L_- VI 

(j_a ^_L_Sj j»jJj_l_bVl £-1-2 CuLoj ^j__>.| 4_)^__>o i(j4_j^__vVI (jrO r7 j Utl 

__!] L^Jj-fJ L*3-jLcj C-L-slj-i jrt >-rU ^ L_jja_j__JI ( __Jt j*j_^J_VI 

(j-a 1 uj a q\ ( jla-j^__JLl ^jL_ c-aj ^tj_ L^JLo _)^«a uL_j Cr^$ t(4_L,u-v ^ ______ i 

L ^_u < aieu]l 4j »_>. ^ jLalcVl __- c_)jUc_J1 oSJt -^__LH_ 4_u_^_5-^ t... L ^^_--Vl 

(j_xx_iJfc_JI IjLA 4_ui ^jj L^l_a__-I <jl ^j__u1 ^-lll t4_i_ajjj_>JI CjI 7i iUII ^J_)Lo-lII 

4i*M_JI e'jJt j^r^i J^tJ U -JJJo- jlIc VI j-^_-j V 4_ua>. < -aSuJI (___! L^jjJlS J-aJa. 

.(^___>J1 ^j-v 3^ i4*jual^a j-toiuj^ < Inll 

(jjo u * mUII l^Lalil Ij>1_>JI j^ti 3j_*_- jjl < a i^m^I _dJj ^.JLc 3^^L_ q 
_j1 rt iUfl 4_lLq_CjJI 4_5>L*JI >U j_uu (^-lJ_»JI J-vl_ j->-I ^-Jl j-^o 

3^_j, < — -<a jj^l— >- LaLj^_->J 4_> a—jJI 3jJL__JI ^^-2 ^L_JLj i4_^jj^__>Jl 

-__a_3 t j*jjjj-_iil 4_Li_o Lc-i-a eJi—IitJ Sj-^-^JI _> O-^j 4_*_j-_j ♦ ♦ ♦ ^ i jj >J I (jj^fv-il 
L^L---- ( j-a j_i-VI 1 ^ <>> 1 1 ^-S j (4__i_aj J ^ " L^l__- ^j-a I — >1uj 4_I_v VI j^t j 




CjVL>J1 j^ti ^ I^Lulj iCjLjjLHII 4i>J ^ ( jJL5tU 4-ijlU) 4-ul t'n^W 

.Induction olla^uVi S^LU ^ . ,r> 4-JL*x. ^ iL$aJ] j^Ull L$lu 
I t » ^1 _ ^/Vl 3j-<dJ _ «Roux 3j» <kO/ ^ • * j»Lc J j xJa 

djJt^uoJ^U 3>jjL>J,l 4_3e_<^ijV| 4_i£.jJj Ll3 j ^jLjj ^j^I Lr^ 9 >^ ^ <a-u J <^jLu3 

0 n t jT ^ji jAjZx±\ <J\ OJLijl 4JL>J| 4_^uljJ Ojl JuiJj ...4 jJu 

. kCj! "(>■■" r nVl » ^u-ul SjJLaJI ojufc ^jJLc (jib I Jl£5j iL^J 
Ju ^yJLl 4_n__*_a_3- ^Ij^JLbVI I Ju* J^-jkj 4±ilj9 CjI j_L^ VI ^yfc Uoj 

4 1 1> \ r (jj^j ^jr^- ^ V ^ ^Lc LaI^>.| ^yJlII SjljIjJI 4Jjj *r Uj « Spemann ^jl un» 

t4_^ajj^l 4_jl3j jj^ei [ him LTJ-*JI <U*JL£. <jl t £oUjJaJI ^AtJ 4_L>.| ^jtaJl 

(j^jj tCLiI (i aalll oJufc l_9MjL> ((jL^lxlu)) ^Lj9 JLaJj . 1 flJua jij^ CrytJI Jj>->*l 
4 i n i r ^jj^j 4 jU r ((CxrcJLcuJ)) ^pJI «CjL<L*UIU cdJj (jl tiilii u L» .4_i_ujLC 
J^j t^lVfl i (i VI IjLA 4j»-u£> (( oji ( n» ^li-^cj er^i i4_L^jJijIl£^l 4_»iJjJI ciilj ^ ^j-LtJl 
4_uuJl-C JLa _ LAi->^^ JlL>- J-a 0^^°^ 5JLC ^ Lg-Cjjj CjI lt,l J.Uj 

^ LaJulj jjl^ 4_*_3j ^ 4^uJlc Caj^S^ .(1. .VtlJ ^jjjl^l _ l^JlII 

(j-a 4_ysjJ^I 4_jl3j L^La ^ Jjij ujLsj 3ji£. ^j^vl ... jryl! jjlnll ^^II 

. 4 J t-U U 4 LjuJLC CxJ^J i-JjLfcjJI ^XOJV - - - • ■' btJI ^j-J^uJ 4 tr-t I 

I j It II 4 a Mill)) uij L*j« ^3^" lj t^y-i <^>-t!l *-jj_jjVI >-^*^ ^JLjjl>> 

^yS cLliiuJLa 4 U fl ) -j^q ^nn til ujj_jl)V! ^J^£a ^J* titLi (jlcStJlcuJ ^ jJI ^jfc <( 4_y- 1 a 4 \ \ 



«4 h dJSJj <jl «pUj lud) ^psp^l I JLA j j mi n "it j , . . CT lj-L>Jl er*-!' ( jiiim 4>sjJLa 

...^Ll^Uu^l ^jVl Ijla <>c Jjj-±UI >a ^Organizer U £^ <>a «fda_U» L^jJa 

c-jjLatjJl <"( i^i'^l JL9j . . . ^j_cjJtl p i II cdJj 4_£ tM-^-^V ^j_4*3t_A ^ylbe-i JsLjij 

. (4jj j-iA lLuI£ jJ (J7 2=*. 4j^Li_i5> jl j_a 4_p- ((CjLjikLo)) 
^ck: Jl_?&^s iJf A nil! *^-»>-5tJ CjJI_4J t4jj)Lj>o £>c w^jl o_-i.it i u» <_Jl3jj (jl JUuj 

jj_juaj 4__uLl*_j^ 3jLii»l)) ^Ia_lll <jl Cjj-sejJI liAJj ^-jIUlj (j^l-Wo njj <Cj["n-l<, nVI 
. 4__u_*_<5 4_JtJjiau i?L_j^L>- < U ni n a Cjj. j ■> U ^ >jJ1 LaLLIjj uJjL>JI £_j_uijl!I (j-^a 

(^j -5J_it_ja « jrjjj^j)) (Jj-^-J ^yo^-jfc-T'. -ml 1 "nJ Cjj t jII <?j_A Ci — <Ja_^f J dJj 

<2LuLlqjSJI SjL_j»^l lLUj 4-JLuL I <ifl 4j ,cUju-^jlJI 4_3B_uuj^l <UjM.il 4_aicLs 

^.j i dj m£ JJI ^1 i^j_4-oj>J,l ^jjj^IlJI ol-iUr. ^^-3 4 — La (oLj^LiLiJI ( _ 7 . \—*£^) p j tr>nll 
.(^jlajjJl^ LujJI oLjLfljsMll ^ U£) LaJU j^JLa Lr li>. £*U>J La^j 
I $ ^jIaju JldLojjIj Ij^LJsJI ^ru Cj^L-cI (t "ill 4— «-mIjJ dijjlaj Cu^jJI JJ^CJJ 
4 < i ..n i I jJi \ I i y^lj—jLi J K rnl CL*_j_usLfl mi ->J1 (jji L^_jl_3^qj 

LJu L^U >L»-UJ 4^UkJI 4 , mi rVl 

.4!bfeliaJll CjljLiVI J 4_ojj»Ld i nl 



:Recapitulation j^f gi^tit 

j^Id (Jj-S) j.Lu.r, £_*4/llj| Q^-ill ^It^d ^1 jjlxJI Sj^Loj (j^_ut-uIaJI ^1 ^->-j^ 

«Meckel- Serres 4^^ _ JSLod) ^flojr j ^jl^j 4 (u^ ( J^i^ "ui^^" J^*^^ 
4jL^j ^ 4^!^_>J1 4lic-<JJ m^tl J< j^ll j-^b) « Scala Naturae 4tjjlo.ll 

^jlj)) - 4-b-Vl fL*k. Jl^I ^A^ 0 ^L^ ^l^w ...(^jLwJI Ji^i nil 

I JLA ^jL^J iCjLuJG^ jj) jJo 4_L>4 ^yS 4-^aj mi j ^ <. t j, Ji^-Xj <Lfll_jJ_^l « Rathke 

^jjiLj^>JL3 teiJI jljI SjljLjj Cju\£ (jr lll ^LijjVI ^jJj JSIAj Lo^l^La (_aL jiTi^VI 




.((^jluJoJI pL-u)) (j^c I^^Llm] L^il^o (Jf iI! *L2jj^l cijLwjjJ SjliLl! 
^1) « Recapitulation Theory ^L^jjVI 11 » 4jjJ^j cjjJj 1 

U ; a a «Meckel- Serre,s Law _ JiLj-a Qy>l3» L^jI jLij 

I 4jj 5 <-tI1 jljJo^l . j (^tll 4_L>.^_-a _ JL-lju 4 j < ■» "i t, I CjLuKJI )) tjjb 

O-aJUS 4_ujJl>JI CjIjlaI tULl J <j1 < j J ° ^a-^-j-^ Cr^-J ♦ « 1 ^ > L_£j dj^_-a 

OjL£ ^lll ojS^}\ (jJJ ul j fljjj J^^l Ct Ll _ dUj \n ill ^JUfe 3 v ir> cr^- 'j-^J-* 
^.LSjjVIj jjlalll ^j^no ^j! ^^j-ujj ^jl l? Jl.uj V <Lj! ^1 tj^U"ill ^jx. ciJl JjT <ajL!u 

£ytJJ CjI^ij J.'Jlj jjjUII 4™ll^J| jljJoVt ^j-^ * ' (j-U jJjLalll jJSl JL2 (^a-tjfcllll 

4_Lv^o ^ ^jL^" ^1 4j j_a-J La <jl fJ-CjJ i^jnj •Viltl 4_j CjJsU ^jJI i^j^LlLII 

L^j^j ^1 <LLlcalfl (Jiilfl j^laill Ijlaj ..«Von Baer's Law ^ojL jijja 

.SLuj^IjJI ^All JuoVl 4L^» 

4 t <i tim i II L-ul^Jtl j 5>£LJll 4_l1l1j>J1 jl ^L^/l ^ ^Io\JG_H SjiLfl ^ioJ ^ jJI 

4j^Lc] jL_ii La (jLi^_j_uj . ^j^ij seJbJI ^jjiiaj ^a ^y^Lc-Tu ^jjjL^ ^yS 

^rt_> 4JL>-VI ^JjlI Lis j-5cXa J-'^- ^-j-"Ll1I (jj^SJl 4_>l_£j t~KV ^ i"7> I JCSLaj . ((^J^Lub)) 

wl^T J^jae-a q\£ ij^aJtJI 3 j j t <~t 7t T I 4>u»JL*Jl 4_Jal ^i^l ^jufc Jj-a fu2.jJI (jyi^J 
, 0 ^j ^UjibJ jL_iJ ^1 >X:J4 ^jJj jli * U jfj-^' J^L^ ^1 <i\c 



^J>0 Jl3 i V> t^j^jTr ill! la 1 1 jUu-uJu <J^\ <j^jL^j LJ ^kJuL» 

. L^jl>-Lud ^\ Ju9 I Coo J_yJ <( da L-ujJ I L. ^ -it-t-u )) 

Developmental Genetics ^^Ul tdL*fcJl f»lt 

jj-aJl J^i^ Jn"i,i. a ^^^Jj^u Genetics oUx^JI i^ljj ^JLc. jJj 

4_u£>Lie_>J t( jjo£-UI 3j_aLLd (j^aj-O- t Jl «:^Lv (jjjSJ "i . uJ O-iljj j^J 'L°J ^ + ^ 
^ujlj J ^_>u La jLcj-cu jj^Jj . (4JL)L_uJI CjL> i^U ji^) L^j-^ SjjJJLl Jjo1j_»JI 

>^_*if « JjLLo» jl_5> ^jJI Heredity 4jIj>>II *Ll)Vl ^J! *L^I ^ cj\ a uall 
file Jj"^ : ^jj} u'o (j^cj^a ^1 CjU_lj>JI Sl^IjJ ^J^. L-r* <Vi ♦( <? - i ^J 
^jUJIj 4 «Jj-Lo» JU r I JS" («uiajj tTransmission Genetics cjLUj>JI JLlliI 
CjLL}->JI <mj L^j j?) Physiological Genetics 3— lLiaII 4_yiui fill 

J ua fij Jlj Jl^ Jai>Jl 1 juk j5J _a 4 4_1UL>J! ^_tALall C<r L.1 j-aVl ijl Ju ^ 

«LxjljJl!lj j^Jj^I jyj J^oL^jl J^>Jl ^jJI «T. H. Morgan ^L^j^a)) cjI^L^jJ 

(j^o-b j-usj L^lii ^ o .(^JjuJll 4j1j^JI) Jj"^l jj^lal> ^jL-aJI 

J^-C Jjl ol^J i^-ai (^yjj^LlII CjLLlj>JI jck:) ^LlJI Jj-iJl J^>^1 

^Ll ^ ((Goldschmidt c.j-^u jJjj^ jj! «m uj» ^>Aj La JL^>JLl I jla ^ j n< 
cJL^cds^JI Liiij L7 lrw JL>JLl ljufc ^ cj!jL>oVl £ys jUa cdij ^aj J^Yi 

4 j mi J^Lill j-^jljv jJa ((Schmalhausen jjj^Jl o «Waddington 

Jj^II L^'" L ^ 4 j' I Ju^ ^ C^JJU>JI ^i^iil lLLUJI Jjjuaa^o C^tJ^ol t pJI 

.*Luj^>J1 LjvjJjjjJI ^jJLl ^na-Ju ^5>J Jm_) VI g i>>(!l 4JLwj^a |Juj 4jL) 



A jS £j-u> ;6ulA-iSJ I ft. 1 1 »» I 



4_jL^j ^ 7 Tl>- 4^Jjl!I IjLA j) juu-uuj^a (JIa 1 Jl£Laj t4jjl^jiJLl CjLo-uaLI ((SjJjjaw 

4 a „ ujSHj L_a V] CjLu_>J| 4_j£ ^jx- »J ^ 'ijHtJ—'*" *^ (jj— SJI oL-u-u^Ij 

I jl_^Jj .(2djLU! jf S^jdtl jliiVl CjI j SL^dLvj) Mutations 4_ulj^Jl cjIj-oWI 

I I 4—3ljud\ jJLfl tCjl jutij^l 4 ilju ^ ~ ^ tCjl l-u1j jJl <? Jl_& 4__Llu^_>. C<_)L£ 

4^_lj*_u3 ^LjllL_uI ^1 ^ptia-al Lg-iL-tj ^LjJ_>o ^jIZlj t j^a 4_jJI 1 ^1 io ^j La ^JjJaj 

dUj CjL^IjJ <ji VI t j-3e_*JI I Ju^J 4jj i^jo j< II 4_*_j_JaJI JUJl_>J ^ C^d rt^l 
(j^jjLoJ V CjI m -vJl £ya Ju>-lj ^1 ^jl i4 ^ a 4 ii Cx3t <r>jl JLj9 4JLvjJU 

(J\ _ « Avery ^jjJaj\» ^JL_tJ( ^ju Lr Li _ Jpuj 1 aj^r Jjujl^v r Lr L^LlII 

si JujI) 4_jL1j (j7 3 CjLLjj^iJI oJLA J^JClxoj ^ jJl _ ^g-colll j Jj _ j uxatll La£j 
ufll ni 1 Jl^J ^jlj^ JL^J . (3l_j_>Jl 4_)L_4j ( _ 7 j_>. 4_jJLil>JI j i^ll 4Lv.^_4 Jy3 



^jJjSLj sLL) 3jU>-J-^ 43 1 ju ^J^-JU (j-L^J>J-II I-C.3-! ^j-u-jJ (ji^«JI (jl 4_Lj_d_>Jlj 

Jl>-jjj .uLij)) ^jjjJI o'fcJl cLaj^jIj /ys «3ji_S_C)) _j 4_uil jjfc l-^i^ * 4_tL>J1 3jL« 



f^~>- 4 *}<\ f ^oLjjj p-^j-i ^jJI (Genotype c-u-ujjj-^JI ) ^^jL^J! «<U o <ll» 
Jojj— «i L7 i_c. Jj>- Mill <j-3lj>II ^Ljj—JI c j->a Sj^LuaJI cjL<a j lo ll 1 ? a j ^>Jj>JI 

(_£j)^JLJ1 (J__vg__>JJj j-4> 4jLjj__-4v ct^- li-^-*-* li*-^ t«L-_U) <_£j^--!l (j^>o >-Il ^j-^ 

^uj c-l^l^ ^ j!>LijJ_j_<-uJ 1 (__Jj 3l jJJI (j^a lIjL-4__Ja.iI I ^>juk ^Jit-Li (_$jJ! «Ljj» j— >-Vi 

r I ( Jjt_oj_j <_>J^— -u-slI I ^j__aJl uLui-t, i i oLu-i, jj^l_j>. a . bfcj j _uj 

L^j-I (J-tJ *cjLLl>J I Jj.<__>L2uljM JLjjJLI t__-Liu£CI 4_uj^_>-JI L^jJ^_uJl 
, LiiLij-ug^oj_CJI jl La >"•• \\ jlLc ^ i ii u i ft j (_<jjJI i«Exon ^jj < » 

^-ii Lt-t xy- v J-<4-*3 V a <cJ-^JI JI3J0 J-^-jlj V oLLj_>JI (j! IjJLjl}! i4__uLLJI 

jlLc cry^ (J -0 -^ <--^>j «^_Cj*_-JLI 4_jJL) 1 $ Ac a. A <u U L_u_j <Jj t4 < . <i'i £-^>XI 

oL^LjIljkV L__-3^ ( m iilll) £«JjJUj 1, M 1 1 LlII L_-__^aJI ^3 41^* <fl,n Jl_ljlj ,<u t ^j^JJI 
<(4_lL^jj-jJ1 l_jL>3_vI1 4u_3_5t_Jj) L^L>JI l_jUj_Lo -Jiilsej I ^Ls^julij . L^L>J1 
/vJ_o_v_3 4__i_ol___*JI 4 j_<i<frVl t__i|]i 0 "'^ 4 j 1 4 r j^LLajl 4 Inn *> (___!> djufcj 
Jj-C l.<j .«j Vl ^-i jJu (^JlII j—c^Ij j <^»tl 4_i_vj-_4 ^-Ja 4_i__>LJt_) a t q^>Jl 

*> IlA ^j] (Jj t4-Lol£jt_-a 4__ojJ__JU_ii -xijIj (J^-jlj V l!)L1j__>JI (jl ^Jb i (JLJI 

J^LiuJl 4^<4j| j Lc-jj 4 ^^Jj>JI J___pU,l i yc Jj_t.<u (Jaxj V 4_d r u>J! 4-<ij Is i 1 1 

I ^jjlxj (j! (^j^SLoJI 3jjbL__> ^y-jjji j ^-JLc ^jl^ 3jl_L»JLI 4__^L»Jl ^jla JJo ^.Ja a i4_*_o 
j o.j^tl 3jUI 4» jjL ^-JIj iLdJjjL_-. ^ 4£jl r,tl\ l_jLl_>_1I ^j^jv ^jJLc 

4_jJ^U (jjj-SJ ^-JL^e-Tt-i lj_aj_2u ^jlj j uLso-u-J L <>j a J 1 j) o ^ n ~\ l)^ ^ 6 T **' ' J 

Ij-__ojJ 3jJlj*_>3 l_jVI_3-- ^.3 c_a J ^ II I Jut ^_3t_j at i^ll (jjj loll (jr Lc. ^ ^ <al Jl£( 
^Jl__u /yi <?jj>-*-l La (jL^3 i JJL_>JLI ^jj^SLlII l_jI j CjLjjL_L5^UI j^i i 1 41 "°\ 

4 jUj -^11 <jt Ju Jull ^Jl_vV (Jr J_tlj>J1 ^j^SClII 4-jlc-ti 4_lLl_>JI hIjJ 4 \i 1^, 

jjoujJ OjjjJI-uL^)) ^.ol^Jl I <j 0 t .il j 4 jtnj AJ1 BjjjJi LaL_3 ,l— >Ij,. mi->J1 (_^JLj-jj 

4_jJLt_>. 4_UjjJ-. tUl-Jl jjfLoj t -J, <«Caenorhabdits Elegans ^^L-acaJJ 

tc__oJVl ^jy-tc- ^JJ-J (J---II L^jIj nU t (j^->- ^j-a j_i5Cl ^_slj_4 1^ jlr IjJJl_v 4 1_^J 




±J±? S ji Alio ;6>jQ All Silu/l 



J£ L4L0 U7 ^\ 4uuy}\ Lj>UJI 

^^sIslJI I <j 0 < Jj (<Lg_£Li!1 l>* Sj_j^j>J! Latj 

3jjjJI JiL^a _ «Drosophila melanogaster jl m j a ^ j ^j-l^jjJw 

^.LhJjlJI e_3j^*3 (jyJ-Ii L^jIj rtUj CjLlj_>J1 ^j^o jLjj-ll e^l ni^" < nlj i^j-^sJll 

jJaj i^j^JI j^WI L*^lj l^j m,-<!I Ijla ^(Segments <-_3Jui ^1 



7 ^ 



t M_J^ VI L^jLl^J 4_jlJbtlI( CjLJjjJI pi Ij^Jj t (i_iL^ VY JI j^Jo) 

^j-C ^jua flj 3jl i>> CjIj j **i ^jJI 4_j^JJLl CjIj nUH ^1 t ill 

a 1 ;| i^jj (jf Jj_^olJLl ^ 4_jI (JJ \£. . se ^ 4i_tl3 CjVI ^ VI 

(jV Ij-^JJ ♦ (j^- - JUL ^ Cj 1 j-alaJ I (jy-^lj ^slj^a JjJlxI ^1 ta jj I ^^J_jj>JI 

^jjL aHSu ^(jL^u-jVI 4_i-oUtjj) LliLuJudJ 4-lLlj>J 1 4_<_uIjJlII 

oj toy "< at "I <fiVl Ljj-i4>LLi jl^j-j (^jJI) LT I-jJL>JI I ^ 'f jj^JS t_jjj_<^1 

c_jU.l-,rn„VL) VI LLoLoi (j.,^!^ cdJjJ t (L>UJl 

4_iL>j ^ oLoj^j^j^JI ^Aaj 4 0jl tUXl <_jLuu>J1 ^ Clusters cjLjl^>o 




genes 1 jlLl jJaj ^IjJLiJI ^1 _ oLuLaj^JI 
Unill ^IjujJL Ijj^— a < jlL>J! cjLj-£j jo ^L_^JL>I j c-Sj—^Jl cjL^ mi 
cxj&j ^ Sj-jkUkll ojjfe ((Slack et al ^jj^-JwIa. l£]>Luj» J r *- < - u 'pj ^ j k n 

^Lc 4^_J3 JJlot > W aLc jj j^ 

Ancestral L^^L-l^I <j-a*_J ^ic^JI «U>a 7 1 1 LL2lj J!Uj L^i! 1 o rlj *«Zootype 

.Metazoa 4jjl*-JI dilil^pJ! Genotype 

jjfc iCil m cIjI JJjj ^ j^uu VI jjfc La JJ?U~I1 <j? jj* JljL^JI jl 5" r VI <jl£ 
JLq.aVI I Ju& jLSj 4jjjJo1JI CjI^_l_»_131 L^j ^ <_j.UI 4JLj^_LJI j a J 

_ dJI Jul _ 4_uljjJ| CjLJjJlII 4_laj*L t> 1+" , utl ^Ji_t_4 <-iJlj-ij ^j^ri'i ^1 U^lj 

4_La_JLLll ^J_4J L-^lj " C VI (j I VI „ 4_u,j -*JI I Ajj Jl*. a, Lai] I 3jUf j^fcj^>J 

djLj taUl d*^V Jl JL_x_> 4. <oLjfc->j ,4 d -v-MJI Cjlyt.n II Jl_jIJJ JuJs 

<jji^j jjflJI «<-, jLj&TuVI 4 j I «>..r 4iit nrsj Us ^jfcl <jl ^ 1^ ^ ' LtLnJj 

Cj^Lc La3 (T^ 1 4 rtj^^H (jr A Sj^juaJl Jut a t f. \ aAI ^1 i<o I ^£ JijuiJI 

L^Ic Lflj ^1 4j3l_Loj < Jj-aJI ljub ^....i-w Lj^L>JI l->Lm"v ^-lo^w 4JjLuLa 
^| — (_u_fljl t-U I J _lj Cj^LcL rtJ A a t L_^j J^_j__>J,l ^ jL>J I da i njJI 
4-5t_A^L>5 <JSLj jJLjJI Jj-oJI {JjcfiZi (JLqJl^l Jlji_) ^^Hjv. lJi_3jJj V a, tcIjj^stj^JI 

calj^tjl ^1 u l r J^_ju 0>LcLilll tiJULi (j\ >4_H . ,. aj all j 

(j^iM ^ ^ JSu jj-iJI J-^Kj ^1 ^jJII JajJI (j-c t^jojjJI 4 jU r ^ya 

.^1j_uLuJI 4JLij 4-cjj^ 



l_i_<-u-tjj VL?c_a Ct"x- yuaS jj) j nil <?JL& 4_<_oljJ^ < ^jjL-uicJ I <_il_?eJljVl jLLs! 

. (j-j-uLlII i^ntl jJajl) 4luJL>J! 4jj^u«o jjlajJl Lt>- jJ^_u ^cJLc 
I <j Ul — tIi-> <j_ujL<u 4 <i h CjLLx_>JI (j! j-_£ju <; Ju Lt 1c 1^j_cj 

j_j_J I g LqJLc J-La Jl_Uj t ^ L>-1->J \ ^ "i J 1 < j-« 4.<ii"i V a J^vlj—fl 
cU «^JjJ9 L^ULlJ 1 Ji-ju ^^jJI <_ 1 1-lj.jJ 1 (jl (jjjLoILftj ^LjjJo Ll3j 4jj^laa]l 

La ^ Jl_bI (JlLcJ Laij ^^JjJI L^jaLcTu-) (j_uj LaJ ^yllJ I CjL(_j_>JI (j I j 

JL>-t 4_ixJ ^-LJLJ ^ f (jLa t^LujVl Ijla ^Ir ^ t jj U~ 1 1 ^ JlJ 4 i i ( i"*sl 

4 A a r ^^-3 j— L-iJtj ^1 ^ j^p I L^j L_jj (j_a 3j <i U (Ji-a_> 4_a_>JLdJ1 

Metazona Genotype cjLj « j H ^ <_>_>! I .tno'iU jl ^ ^jJI t Cambrian 

4_IujLS_a JlI^. ^^^SJlJI ^lj-ill IjLA ^c_>. r >\ ~t . I JljJ^ JI^j V dJl Jul ^jL^ 
(j\ La-^ . 4_jJLj^J1! I JoLa-iVl ^ i mi jl^ ( nl (j_a 4 n -v^vUl jj ts~i *\\ 4jJl^_JL 
^^Jj La lj-u£ L^_L>.^a-i ^yUl <_jL_t-uVl ^ f a £ij CjLjj^JI J_aX. ^jLuJ ^rtU IjUb 
^a!iL^a <±j I JLj*JL<_u I j^JI jj U"!l 5j-_L^_u_a L^-*-* j-^g 4 jUij 

.^JLtj>Ji Jo_aJj| ^jj^ >J-*3 (jjJ ^j-d ^La^c o ,Jj^ 43 r> i i julC ^jjjjJtiJ 

jiJl ^_>a ^G_t3l j-j-i h til (^lc 1 1 1 juu 4 <ij 2 -^Jl ^JlA c-i L^-j "< i olj t 4-Lal < \"i ^ 
0 >>, J LI fl-J J5_^«3 ^^Vl Bj^bl In M i jjU",!I ^1 pi r Cj ; i ^ UUd 

i? j_A ^ J rt_ T(_im j OjL^ LiLL ^ ^j!) ^1 >il (j,* 4 j ai uJI ^1 <>. rVi 



t u a ^jlxxS} tUj uaJI £>ja£j ^^JS CjLljj>JI ^ Int a 4_J^-Ls JL?e_/a 

jdjJU cjryptiJ ^1.5 La LT AlitJ V LtfjLs t u tj ilaJl <_iLitjjVI 4jU r ^ oLLuaJI 

.Recapitulation ^L^jVl 0 ^mVI~II ^ 4_^lij| 4jj5kU! S^LL^Jl La! 



clt^j ^3 ^yjLajj^l ^^ij V h li < _ ;r 3 (( 4jj j > <t _ jjSLj-d » 4jjJaj CjJL-uoj JuLJ 
(_y^J t « 4_d IrJL 1 2u_rv^Jj_3j ^J, Li » 4 ir>j ^>5L<u i>L>ul 4_J9 ^_obL<3-M <<S^tLj (jL^ 
(jr A 4 ^ j n -»Ji J 2 1 jg U 4jjjU~iU 5>^_A i tM ! (jJij ^4^3 I ^-ukLa-ll illlj JJi 

4j I Lx Ixj j-aJ-*-J IjjK _ « JC^lA )) ^(j"< a J n a - ^dj ^ ^ I j I <r> 1 1 I 

4£La-».aU Loj 1 U <q j j 1 I ^jSLcj j j-taj j-4_> cj Lu jljJ I 4_L^. 1 Vj U 1 1 4_L>» ! V 

(JjLLoj (^1 J j^jC^j . . 4-j^j_jj_L^ L_ul ^l! 4j ^j! -Sj^>Jl 

jj-La II l£JJ ^ jJj jjlj — j — jl j-jLU 4 — j_l_iJL>JI jl 5_L>Vl (j^t *-i jrj_j 

t^SUj .(^aj-l^jLl^ Ac ^j-isl Lc-£) ail <> ,nhi\ /\ ol—uLo^-A! ^_ JL_JI 

4j m«>J1 jlj-J^'VI 0^ lj? Mr! JLfl jLu^l £>f 4 4_3jJI ^1 

.^jJI ^L-U ^ylc L^l« (^^f i Jj^WjJI l ^rtj ■ .1 

i ^ " j") f 4 flj rt-v. jjylc ^jf I c-Oej I-ILA (J^l tlH*J i^)3J-L>Jll ^^1^ jJj_lJ I 

L^ojjSIj J (jy jJt jljls^l (jyixa 4jl_ju Jj^vj (j^A QjLltl 4_L^Vl ^Jx. 

1 j K Llj iri^ 4 1 10 IS. (,r. 1 djt SLuL^JI J^Jjij 4 jUr ^jf j-j4> t_jl^>JI 

^j^a i^j-^-j Lx I ^ ^ j "w^j (^-5 lIIj 7i mm Lajjj <<>Jl^j ^ '< j ">J I ^^Ljj-jJJ L_ajLus_a 
(j-Ljj ^j^A-O j),<ja,r L^La (^yjJI i Lj^L^til 4_Lu_>JI \{\ j^J CJ^LcLaj 



s_a- T JJll tuxJt-j i4_Li^j 4 jl.tt. r cLu! L^j ■ U> j ^. 1 1 jj;^J_>J| . ,.jtl 

^jjuJl ^oLjj-Jl)) j_a lj.Cn* Lu_u\ l£Jj! .nil j <r><tll I jui ^yk. <jll*l ^ j*^ 
^>j^3 4 jU r (jj JUsj t ( Cr JU->J! g^oLjj^JI jl >_c ^JUi) «Somatic Program 
juj-<JLl ((^yjjuJl ^Ljj_JI» Ur Jt oLjjuJIj jj)jU!l 4JL>>| ^ tiu-pJI ^1 jjaVl 

4j|jL>. /ys ^aX.^JI ^lr. a n ->J| ^jqLjj^JLJ LSJBj ^Hj L;r lll Jj-LtJI 4JLLa_ua ^jj^SuJ 
Vh tl SjulUiJ 4_aJl_2j ^jJI JjjLUI <j| VI ta^JuJI ^Ljj_J1» ^IU<^ 4 
j^Joj (^1 (jl °J^^ Jj-cuJ 4Ju_u 4jLa ^j-xs JLLq-fl 1 I Ju JL>. j,i"i «J V ^LIjjjVI 

5^_^1Jo ^C. ^p5^_<j-iJ! Jjj_) I J^Laj t jljla I j_<3 4ii iui Lij Luj^v ^SLst-o ^^^-o^j 

u-fl^Lowl ^Jx. 4 n>> t~(t,l CjLuISJI j-lj ui^U»J| cLv a! JJUu ^ ^sii^JI cr^J 
c jJ^Jl]l ^jLfl i jLj_ojt_jJ!j 4J^>L<.,u ill (jru Lgjuua^a <— ijj>- ^j-fl \ Q nlj^aj L^ULc-jjI 
(jJ^Sjj 4_L>-j a) 4.J j^JLm 1— >J I jjJo M-Jlxj^i _ CjLjI j j >11 ^> < C, xJL 1 ^LuL>JI 

j^iaJI 1 Jul <jLi ^j^t_Jj < ~ < j *S Jl jja-VI ^ JLstJ U"t ( ,i\ V ^yjjl (jyl^- L^jajl^ia 
.^LajjVI Vl">ll Sj^iLLa i yc \jit* \ > n 4J*L>J 3jLcJ Jj-cj Ji3 

3_^jI J ^_ya 4 1 n m (j^>^l ^L^JI ^^ajLuai- (jJat t (jr fl CjjI jJLo CIxjLj ^^J-tJ jj Laj 1 1 

j> I j-flVl ^Ll£ ^Jx. jl j o~ ,„L> u_»UtjjVI J-<j-»jj '.4_JI u o"i n ^ jJI ^JJI 

Q^jLfl i^jjuu I Ju^jij *4_-ujjJI c^j^JoJI ^_xj ( _y^jLftl]! ^Ir. j-utTJI 1 Jul LajLcLjij V 

^_l3Lj>. VI ^jj^J^) ^y>.jJ3_JJ>J1 Jjr— t-oJI UJ JlJ^ i*u3JjVI ^OJtluj ((^cJL-O^L! ^L^xll » 

4ulj <4^jJJ3 4 jl a r jjJojJI jjl (j^l^- (j-<ulJI 43jj-jlJLI ^^dj VI Cj1_2_jJo L-aIj V a <jt j3 
^ 1 c. a < 4.JI t_flVl L^jLu J >^-> aj 2LaLit_iiaJI 4 <i I" V a 4jJlc1 uaJ Cj^LSj ^^lc ^cHj 
I -sj ^jJuL i _ 3 oil 4_^l ^_4_>JL I Qj) J ^ J ' ualtJI ^ J-^tJ 4jjjjV>~ 1 1 4JJLLI1 j JuS 

.(Phylum 4-i t M<fL ^Lpjlj Species g^JLSLj Uju) jjU"II ^ ^jLUI ^l^-M 
4 1 rt'dl <_jjl_>o Evolutuonary Genetics jjjjIajJI oLlu_j>JI ^k. 

7JI ;ll 4___tL ^ j> j ,^Jt 4_^t_j_Ju Evoltutionary Advance 4jj^iajJI 

c Restructuring of Genotype 



4 (Founder Species ^^jll £jiJ1» :jj Lalll »l 4 j g u*jj) ^iLJI j^Ul jlj^f 
^jJLJI I jufc ^jji Lr^! 'c^R* '-^ M-f>- jjI^-jj 1 (j Lu £^Ljl £j!jJUl jl^SJuj 

oju* jlj-flt JS-Hj u * j j LaJI <Founder Population 4 m ..>j_« 5j j j. r » 

L^! lS*P 3jUJL^. 4jj^3 4JLflj ClljL^J ^jt ^1 ^ mill i_sVT UjjJ CjUL* Jl^ill 
4_jI Jlj 4jjjIajJI 4 \7\ < U ^L_i_Sj jJi-^i ^jJJI Q^SLj J-A :JIJ_l-u Lufcj 
4JtLc:l (^jJI ^IjJLj I Jl-ij ^ <4 j in irtll olxJt J (j-ujjp trull cljl < < i ^^Lu J_aJ 

mi ,t.JI jj * H cjL_l_Lj>Lj ^ Fisher & Haldane j « j j 

jlsl t 4j 4_^>U*J1 4 in ->JI 4 " ri JSU ^jl cm ^.j tGenetic Varience 

^^ujjjJJLI ^jJjl 3L jiJ (j? a LaJ£ 4-)jj) U"ill Cj^Lall! CJjJjv CjVLxubwl 

tjjJajU 4_JjLa j^l 7r 1 1 r\\ <<& {j-aj t^j-il mi C JJ U t T tJ ^jl JUu 4juolitJj 4( Jj1d! 
L^b Ur^i i5 >^ U^-^ ^ 4_j > kiJI DJLA ^y^y 4Ja^yj\ CU^3t_JI J| Ly i^ 
Lpt (*j>UI c^jJI ^ juj^c ^1 2LvL>JI Cjjlj ^^Ul j^Li r OvJl^ LJS" cL>\ 
L-<.(.u7\"tj 4 LajIj^I JSLi d^JjI mi r j-i^i "i n ^ySLJ 3 ju 4_jj!jj 4-ojJ^j <jl 3j-olo 

^ >i^l 45Jufc ^ J^Ul ^ 0^3 i4jj^iaUl 4iiiJ! CjI JL>.I ^ 4_lLlLLII 

JJUu ^Juc j) jlj^Vl _SJuC 4JS >Sj^~ < 4_i^^J ) ! ^1 ^Vl ^ 4^U Ui^JL^ Jk] 

ij^T ^jjj iU^\ /ys 4.,.j1lj»JI 4_»_j_^jJlJ! Jj^>o 4Jj ^ < « (J7 ic ^ j_j Lii_tj I 

. a U"; 1 1 4i3_Lll djjju*. cLc.j_i_u ^Ir ^LjJLj 

CjI j-j_JLI]| jjl -j-* 4 V L<u 4_j ij I JljJ_4 4 « JlLs> _ )) 4_j^JaJLl 

JJl_jlJI 4_L1UI j^l ui ttl J>l^_a1 ij^-i iJUJL^Jj CLcjJL^ LcjI 4-jl-jj , „H 4-jjjU"it1 




; ^ S : ,„Vi <jl:WY ^L^c^ Ld^I^jdJI «Elderidge & Gold 

1 JugJ 4 jittl C^jI£" ^IjjV 4 . 1( .'f!L I JLA 4_5t-u3 4_£^}UI CUj^tJI 

^ ^I^jVI u-flM-l-^l ^ ^LliLo 4> i>J j^JJ £jj ^ ^J-t—^JI «ln o itl 

L^jI ^ir. 45La_>JI <?JlA /jX. (J^-ljv jJ^-a-jJ I CI) Juc-jjLd \ j—l1l£o ; . 3j-_Lx_ll 4-uajLua^>. 
^yJ^VI ^^"j i>>^i (jl ^Jj-Julj ^j-uj^lnlll ,j| ... 4_JujlI JjjJ»ja 

^jj-LJvjJip j ill 4.,<a i«->j L<a <(j < <i ^» Lg_) ^<u-J jjl (3^*^ Lr^J i4£Lj_j>JI^ 4_i_uaj <^ "nil 

Lc-jI tjj LauJI ( yc ^Isj^JlJI < n mi's {jC (j^-jj>-^Jj_j_JI J~^-^- (j| 

3.iJLse_/<a ^ jl-o-'J ^Llj->J1 /^jj^JcIJ 4_jJUj»_« CjI JlAI mi a ^^pic ycAjl x^"i^)1 ^1 

d^uiLya CJ3J ^ Jjl^-*"^ I Jui ^j?J tDJLtijo ajJi duj^ I ^^jJl 
<± u 1 C^j cP-^ I J ^ { » n *^ I Jl^Jj ^.IlaJI Up ill ^1 ^l^U i In o jJI 

\\ \ \ U",ll cj!j_jJL1]I j in, ^ ^3 1 ^ jlr jl r VI (j^w t4 o jl , u 
oj-±t£ (J-aljjJ L^J^L>. fj^jjLuu ijj\jLudl\ c_aVl 4 » j t U ! I L#jjjl>- ^jJui-lmj 

4j^j>- « jJaLJu-t-L! (^Jslj-iL^J I ^_<_u^llj 4_at_uL>) 4j^_>J I c^^JoJI c_a^Li^l L^La 
• ur* J J ^ ^ v_jLitjjVl j-Jjtj jlj «t "i > mI ^—4 4JlL_>JLI OjV^L_<_uJI J^j ^-jl^lll 
Cil^ j »"l| 4_jjl_ija j_A dj-AUaJI oAJt j j. ><t <_slj-H_3^U JUu>-jJI L |j_i-<-aJlj 

^JL^I i j U ^l>iVl tjrj-* JUJL^>J ^\ i<\\-tA 4->j| p ill ^I^Vl ^ ^ ^1 



-v- O^lxlij (jjo clLI j i i^-l uaj Loj t^JoJbe ill 

^j-C L.U A J j 4jj JU>. SjL-ljlj LiL_«_uij (4 j j^tl 4ij_cuf jj-C l_o-j>o j 5^_*IbLyj 4_u^_3 
dls j\ Jj-HI t 4jj^kUl C>1 *W LiUjJ \ n j > U" j t (4 j, j j u,.tl 51* ,„! 

tLj^Vl ^JLc 4_> <i"'J Lc j-a^i ^jfc t-jLuufVlj J*«l jjlJI ^ g-^J^I I JuA <j] . jjtrnl! 



■ 



t(( jijjlj)) j. t^c. (j,^- ^In < njJl j j. i n 1 1 1 jJLa 

<ul ^t-gj) c^jIjj ciojo- ^JLaJI j! juLJI jLZoiVI 

^3-c>L| Iju jub <jL£ jLil^VI I jl* jl VI t (^Vl 

Copernican» 4 jJLlj^j^I 3jj U! j a 

4 c \ > I o j*l a! j-JL Iju ^Revolution 

La j .^^jVl >a-C ^J_5 C;y k: Jyj ^ j_j^^J^j_>J 1 

(jyji> L«tc. I^jj£ < M"iV> Sjjjuo 

J-a cUj J t j ^cLjlII 4 — a J — £ La-a fUC-jJI L7 -l^-J 
4_ijl Jljkj ^JLlII CjLj-jJ jl VI 1 ^.jr. jlaI 

jys «dJjLaV» 4j^laJ jlaIj) .Ml ^j^I ojL^) 
■ -,1k 4_1LL_>JI SjJ^lil llUj ^La I^jcjjjlIJI ^JuJI 

(j-uLill <LaLc (j^-i da -J.O-J t ^ AO *\ ^Lc 3_)ljL_u 

Jo-l^J 4_1_^ ^Jl 4^U ^ ^LlII ^IjJI Lia 
LlJ ^ j Lj ^ jJI Evolutionism ^jjJ^I ^-AjJll 

: L^ji-a-ou pJb\ ^j-a ^ItJI ^JLtU 4-j>- j <^>l| 3jj uaJI 



c ^JLj_5JI JSLmmII 2ujJ^ ^Charles Bonnet c< /^j ^Jjl mm» <jL£ 

fs±*J1 oIjlj^o (^JJ Evolution j>LaUt 5 fl K Jio! ^ J^f (Preformation 

jJljlola ^j-^j j)5vfu (^uL>JI ^jf^jfcj idll Jul Ij a 1 ^ ,t..ll! 

^ jLJeJLt-uJ 4 <>Ktl (.!» *a- i <<o! t-^li ; ^JJJ LallJl L_lj>. jJ ^_t_Jl <JLj3e_<3 J>^>-^ 4J 
: jj^j^l (jr^- ^Lu > Jl 4_*_uljJ c-aj!^^- 4j^Lj ( yc juujljI} 

o\ At '<\\ 4_> jL_^a_JLa : Transmissional Evolution ^1 nViVl jjIaJUi _ ^ 

Oj riU ^jX. 4__>ijIj 4_jj!jj (J^L^. JLjJLj>- i U <i\ ^ J Nj. At 4_j_jL?e_-(aJl 

((MaUpertiuS ^j-jjjjj^g)) L^j_Jj_i_lI1 JLae_-a L3 _ II i glflJ 4_^jJl3 4 j ^J^X-j 
JL^w I LfcU-AJ 0 "i -v. ^Lc 4jLo jl J "< <ol j^jJLc. (jjUjjU" II (j^a j-J-J-^ Jj-j_2 cIajsV 

3 j£J$ ^y^Sij^ o\—£ «T.H.Huxley u \ , n< a>» ftojo'- 3 '* ^LJsj i-al 

^-jJi-Ul 4_> jL-ua^jg : Transformational Evolution ^j^lJI JJ? UHI _ Y 

j-ii: ^Sb^jt-lII J>il>C Jjl^j Jl j ~*-\ t OJL5t-J ^jJL^) (JLJll ^bl^ 

fJL^L ^ 4J JUL^ ,U,,nt 0^ ^! J>^) lP^J^ 1 V^>^ 

t 4-oLi tLp-Vl ^j" « ii o (j,!^ i4_uJa_i_JI 4_tL>Jl ^j-c ^jaJj^JI /^j^j j_A tl_p-Vl 

^IjJI ,i.;ti Sj^Ui ^ ^j-^JI ^1 JiL! ^jJ! «c4;\_«V» 

iL^JU ^Lj-^V1 ^ys ^Jl U^ejjju l^J^J anfusorian ^L^il] 
Philosopie (jl^^JI ^i^. 4 ^ ,,„,l.a» 4_>Li^ ^ ^juk 44^^) atiijUV)) ^jj! 
cAjJ Ls 1 i It 1 nij Lc^jj cL*5>L3 i ^A* ^ ^»Li jjLuaJI «Zoologique 



<LuAAjLoJI CjLljISJI j^Lj :<Vjinnll 6JLulu1 



« Jjjb» 4jji^> uj « a -.Variational Evolution ^LoJI jjU~H _ V 
<1jL^JI jIjuiV! ^ cr S_u V L^l>-j-«uj t u <jjU11 L_jUtiuV! JM->- j>k^l ^ 
L^L&p 4 j ij>- JoLfljl cjlj 4l_tls jlj-sf VI Jljj! ^Ix j-i-tli L^jI L >. ^ <1jjl>. ^^1 

CjI^ j «"i 4-Lml i ii 4_i C.>1>- JL_3 4_j I j^—LjLxp t« IjjJta^o)) £tj uo\ 4_j Lj 4 ^j^LoJ 

* I flljf jjj 4_uiL_uJ 1 4_ u , t> JI oIj-jjljJ I ^?e_>- : (jr il> J^cl jjlJ 4 1 < ^ sa <& 4jj! jjuo 

;Ij g ^1 ^Jl ^jJI <j-*i3LuJ1 t £tluoVl *l_L> ^1 ^Jl (JJlJI <— il V nVlj 

jlajJI Lata tjjJalll {^jJII J^stUl jLjuI ^ Lry^L^ o^P' 

. jLajJl j-x£. £jJJ1 ^L-Li tiiSju JlLq-a^ i4jjl_L^JI ljSj^JoJI ^jl^lJl LgJ J^L->u 

ajyuua 1 -a ^ jjU" tl 1 jjk .^j_^L3 ^> i ^1 ^ j d-jluaj CjL ^ >4j 3 J Tr 1 ,,,t,\,\ 

4_jjjlai]l ^Lol Cc^vljJj (^Jl!I ^IjlJI JlII^jJI 4j^icu l_*jvLud jjfc^ «LiJjLoV)) bsi 

. M-^sl 4JL ^ JlJs w vSo f«J LbJJLjG 4 J CLA <J ^1 J-^l ^1 Jjl ,m "ill ,jl 

U ^1 jJLoJ! 4jj^*_a dJ-Lb JL3 jj)U"(l< 4_iLjjl! ^jl^II JljlJI 4_u^4>I ^jl 4-1; n-Jlj 

^ ^liUI J^nJI J^. ^ .LoU «^l J-^U ^li^ juu 

^Jal »>t") ^ISLII juuJI jjj dij^jf ^1 Dobzhansky ^SLuujl^jjj £_* t^L^JI I jla 

v I ^jl ^ ^1 i " 11 oLJLij i jjJaDI 4 j U r ^Lul jj-fl (^jl ... j \{j jKil ^ ^L^ojJI 
. 4jjj In" II Ll>- ^J^JI JLstA (_y9 4_4^II LLuxaJI jj_o t<-ujajuI1 CiLuliJI 



Llp$J$jjJI 



Ju-oU v Ul^sjU 0 ,„ j^jJI j^Jll JSLij ^jJl (^Lpl! j^I=a]i) ^ j Cvi 

u_«->lj->. <.. ^ ITl„V .a ^JL ju 4— t-i.a--i.Jj CjLjjJqj (jti<i >> «(JJjlj» 

tdJj.." tall Jjt-^VI 4j^Jijj 1 43l J Jl^ ^ jjU~ II 4jj ]gj l^j 4jjj U"tl 4 jU til 
. (jr jLxiIaJI <_jUtIuVI 4_jj_tea_ij t^^cJjJuJl j-jjuJI la'tj i^xlll 4jj> La) ^ 

j\j *Jllu\ S^SLiJ JUfcljjiJI ,j^a JUJUlSI ^wi^ J-c^b 

^^jj>-jJ^j iII L-k£a£\ <_ )l7£JI I j mi i 1 4_jJLjJI J)j)rt «!l (jr^ .^jLajJI j-xC SLpJi jjiaj 

iJxaJlj CjJlv jl9 jjIajJI I jufc j! (jyic 4J|jdl jlaIjAJI ^ I juJ^q 

4jj1t> 4Jt£. OjJU>JI ^-^lof JLa3 i jjIaliJt d)Lul ^1 4_^»L>. <_dLiA Juu ^cJ Juu 
(jy jL>. t^u^_jJI J^jw LgjljjJsj ^^jVl 4JflLLd>. ^j_<_uj 4Jt_uu!j 4_dj a >■ ^..i us I 4jV 

VI <U jl Li-^^Jj-J-JI fJLl ^ ^(^^ V)) :4j£. JL£ ((^^. r. ul^JJJ)) jl 

jn>) SjLcl j^JI I^U <>> a 4 i u in fjJll Jl^*J JU3 liJJj ,.»«jj_LuJI f-^-u^ {jyS 

.^jU! j jtt fcSUJI ULc ^MiJI j 45UI J^U ^1 4^1 ai&i 

^jiajLJ ^LSJLtij t j \ < ii. QJ ^_>o JL9 <jjj _ 4j| (jr A ^j i>ttll jjUlll 
j-ic jl ^j-* l^-uncu 3l_LJ>J I j Ln<ij (jl LT 3 (j-fliwl 4j| VI _ ^->-Vl L^iajLi <j_-o 

^1 jjl ^jj^lll Cj a Juv 4JL -ie-"(-( M I C <jlm 1 L\jitJ »j "l. nL>)) J^dJj . 4_j^>JI 

^ ^jj 3Li^ 4_j^ uW-^ J! ^f-*J' >rH=- Jj- 3 ^ l^^ ^Spontaneous Generation 

Jj^jre-d ^jf ^^ic JjJj jJjJsl Cj^rt-JI dlij ^jLx> Col£j U^-*- 4 ^^^ ^ ir .Ir> < n j 

^LcjV ^ujc-jj Jj i^p- ^jjl^ (Ji^ ^yi^j V 4_pJ! SjUI ^ oLpJi c_jL_^I ^aly 
.((Creator JpUJU : cr A Supernatural SuluIcJI ^ 3^ ji^vj J^aJI I jla 
<^>Jl l^Mi. jl ^>l frU-UJI JjlLujI ^jVl 3L>JI SlAU ^.n.jlLj 

^SLjcj ^ ^CV ^Lc ^y9^ t <L_L_>Jl 3jULI ^jJ^-jJ bjji>-Lb L j h u_J (5^_>Jl 4Jjj_uo 
Urea LlJj-JI) 4jj .ljL^ ^jLVI ^ « Stanley Miller jLu* ^LL-md do-LJI 



(JJL^o 1j_p^ I jJlJ^ t^UI jLitjj Jl_j_^J1j ^LIlJLIj jjLjiill cjIjLc. j-a 

7^-0 ^^lll lLUU 4\JjLa^o 4jj fi^r jlj-o CjLjj_>. L^aS C<<? MuS^la <Q^_3tiJl f.\ i>> all 

L^j CjLij 4 j n j<tl <j| <j\ t (5 j aJ| 3jU,l CjL^ L«a-^> jlliill ^ JJ-^I 

LJjkJ <jl (jSLaj j_i^L^I J>^*-J ^JlC Luso-q-C >>a^/l Ju^jj a cJlj La SLpJI 

L>J 1 Jl^Jj ... <jojVl L7 JL: *Lp-Vlj 3Llj>JI Cjl^ki- L7 JLl ^Llo-j^I L^Li^J 

.Prebiotic Stage SL-^J I Jxa La ii^-a ^ 4_JaLi ^jl3j V L^Kj ... > ^JI 

3l_ju (^i-j-Ij) <Li 1 1 CjUjISUI j j (j IS J lJLuJ 4_auLLa 4_JI LlLojJ La u i^>q1 a 
3l_L>JI Jjt 0' >^ J)U <t,l (j^J^iiJl ^lL6 <_jjJs1j ... ^j^jVI ^ylc. (3L_>JI 

CjLi£jJL1 Jj^^o j^^lc <(3jjl_£» i ^ id j tc-uStj-llI 4lau ud 4_jjl Ju CjLIjL^ Ijj 
3 1_luj (J-j— 3 ^ojVL JLa_i_>J, I < U , ..jtl _ La 4__aj^Li_i _ ClJ^SLj ^jJI ^ 4jj in ttl 

^j^-j t>j_aj-JI J^ 3 Macromolecules 4^>Lax. cjII^jv ^1 (L^ 3LpJI 

Ljj Lj jrUjjiJl jruia_c->Jl jlj '(^^ clH^ ^-^J (jr^ cr^' <*_tL>JI SjLaj 

.3LpJ! ^1 jjoaJI *j la *^ L^jl (^1 t^j^Ljjj^-JI 3Lt>JI j-aUsus LcL Li_a 

^ Julj La^ O ua^a <jLoj 1 Ltjlj— uul LJa iuSLj (jL£ (^aJI jj^j-c-jlII i 
3Lj_jJI ^jJlo ^j-tiaJ! jjjo JLjjJJ JtaoL-uj jLSLal ^yk. J)j n« a J-"^J (ojj'- 1 

♦ oj^Jij 4_ul joj'v H (>ul^3JI ^J- 4 ^ ^ ^rP* -^'j- 0 tlH 3 

»_^l_jJ! <jj-3JI cjLlIuMj « j jj I j » L^j ^Lfl (^lII 4-j.al uiCi t nVl iLv^JI ^ 
^;Lj3 ^ Mocking Birds 3 tin U jj jU fl ^ 1juj-s LcjJ jukLii tJ ^ r 



La-Jo] 1 ^jjlII (Jj^L-uJI £yi 4-3 1 t (i a ^.iLgJI Ja-pJLLi <<^j_^L)*_*L>->) 

jjt _>£U-i JL^wljJI £_$--ll (jl ^ <n i4-La 4 n " M. a L$j| L ^o\jJj&\ 4_jfj j 3**m dl 

(_--£■ 3j_jJLl_> _y]jt 5jU->. Jj_3e_a <all ojufc CuL^j .SjJuLLo £-J jjl 4_La jJLst-U 

__U j jl < (i <a (j-^fJ (j^-l^ ' -^>-1j} ^nl i n ((do-CJ)) 4_p>J I CjLuISLII £j jjj ^o^>- 

Jj_a jjWTrll ^ys I _>* eL - rv j ^ Scala Naturae (J y*_jjj__i]| ^1 .Jl 
. « Phylogenetic tree * Lo_uV I 

^-us^J l^J 1 -i>^>Jt i4_^ Jl_j j ml lL^-lioU jJj-o^I ^OjJ^ 

JuJulLJ CjIj j < _.,_uj Ujuftj L^j Lu_ul tjj) tVill 4_i.La.JtJ ^_t5tx__JI j L__JU 

ij^__c| Cuiij ^4_aJI 4 j <^ « " r u a i~ t i gj Lsr ^S\ 4_^_v jjj) j J I j_<fclj__JI 

jfjl aXI -e. -u j 1 1 gl— ale 4_jJ] _ja_o^_ La j-_bl aJLA t4j^J__i!l 

__iL_l ^p-il) 5>__*IjlLU f.\ inr _yj (Owen <jjf ^ Cuvier jj/^j-^ 4_j_oL*jj) 
L_oj ^SCxu c< t Bauplan 4jjLojl-o 4____*_t L___j 4___j_« ( 4jjL_Jlli 
3j_aU«£_JI j * Archeotype jjust-^^ m. a u nl « n >U<;\ ^.JJ 4_c J_T 

^-o. dJj-t, All Jo__^l 4j > ___ J_L_ ^yS Ijj « m j a -A; j m.ij ^r j 4_i____!l 

^_x_o3 (^jJI __Uj ^oLjl^jywj __il_Lj) 4_i_ a __j_U1 cjLuLSUJ ^jucI ---III < lilt-ajJi 
3j_4_L_JIj ^Linnaean Hierarchy c-_»o 4_J! <. , ,„m w^-uj-tlJ)) 4Kuk 

^-jJlJI jl^isJl 1 ju-> 4jLill U_L_Lo Ijj i (jjljl^ 4jj____ l^jj_<___ 4_Jl_JI 
jjjJo -jX- VI se j jJ J_>^-J (^jJ! i4_j_>Jl c_jL_jL_UJ isr ^\j t >.!! 

, 3_U J_>JI L^ilol j^j ^yS l^-U-Cjj i^psj^/l CjIjLs < M">a __j3 Lj_5cjjJu l__>jl mi"i\1 

t«£j ^j^/l J--0I)) >— iLTl-C j mi_] 4_iJL_J! j__i_*JI ci-lj i i n tl Jl ^is l^4h>->1 j jill <. <lr I 

( 4__>.Vl -o; ,m HI lj^L36_4 _y3 4_jj__U1 ol___ljjJI 4-Lc Ca. U I 

,J^^—>. (j-^J jj) U" 1 1 3j_L_> 4_3t___D 4_jj_l_>JI Ljl_3 I j_Jl_>J I < rtj i <^ "ill j 



0 vJ JlJI dJllj^l 4_^L>^ 4 CjLualjJkJ ^JjJiJJI ajufc '"'<j>l 3 (J-^V lL*^ ^ya^ 

j^yic 3jJ_SiL) J>j flu (JjLoII <jl 3_i_>JI_5 <>> r j—f-C. j—uaLii <Lj1 JLX, 

4£JU^a <-frt Mi.Tt^l ^jjj^mi «J1 (jj-iM J^_L>- ^jSL^a. t4 ^ 4_jJL_aIuVI 4_£j^>Jl 

jru £-o->«j L^_jJj 4 .j «-iUl cjLLjI^JI J£j * Protista L mlj^oJI 4£JU^a 4jJlj 

\jJt> £)L_£j (^-jl — ujJI J<^> all 4_jjIj_j_>. j^^—s- 4_jjL-jJ ^a-jl ^ 

^^JbJJ jjJaXI ^julJLj 4 ^iJ jJlm,U J^Vl ^jjJ^iJ Iju^o I jujl^ M-Jj ciLi^VI 

i^jJJI CjI— I S_j 2 CjI_LjI£LII L7 3 ^.Li ->J1 ^alj^__jJI < rtiii " ^1 cLJLjjJo 

jl c^ljl j j aJl 4£LU_a cjLuUI La^I oTuI <jL£ 1 ^a) Eukaryotes 

(jr kx) L>LiJI 3jljJL_£. f I 4 AJ>A\ OA j -vj C^L£? ^Ij-^uJ i(l : ..na^-Jl 4_£JU* 

fJIx.) Prokaryotes ^jUI cjUjIju I uajf ^Ll^JI ^jUj^JI ljub j>>>.j Ij qA^I 
^j! ^ gUH <±<^r A! < U i mi i j ^juA 4_JJ oj! Lqj ^UJLiVI 

^jcj ^JLJI ^KJI uJJj ^ 4\liU_d .3jjn.il 1 4jjjU~II CjI flL>J< ^Jl^I uil m."<<1 

IjukLii ^l^j Al^ ^Lc ^ <Gjj ^ >.j jJl^ (^jil) Archaeopteryx 

Mill < rtlm tl j-ft 3jjj « >>1Lj ^-aJ «U! 3J a) dJjJTt iH.ll J_^d^I 4jjJij 4^e_x^s 
Jli^jLD- ^JjtU ^Lj c . l ii a 3j^L>->U ^^jJ^jjJI j-<±.\ \\ (jj^J (jl u flSLj Lc^ij 

J^oVl 4jjJiU SJLjJJL! JuAIj^HJ L^ja I j \ « <^t a (jjLHI 4_o-Vl ^Jk. j-iIju < njM^i'Hj 

.Recapitulation ^LSjjVI 0 njVhH 



3^.,.-3r i7ujl a jufc JiL>a J-4-jC L_l!L_>- (jj^ q ^ < a g-1 gUfl ^jL-S iC^Ljl—yJI Lai 

^-j-jG c_3a-m (^ylLlI i4_a_ljj^>JI ^^ojjtAll Lfcj*3a_J L?-^\ Jui> i L> (jJJ J 

^Ji_>l) 1 3 j a < ii gj L lTlSLlJ I ,yia i^jjJI 4_lj1 Jo CjI_1jI£j*I (Jj-uo I ^ < ^ n"i ^4] 

LaLc Uo • Jj^lo ^LJI ^jLfci! ^ 4_iic ^LS" Ix^c ^Ll^.V! ^Lc ^ ^L^VI 

£-a^>-l J-uot jjJLuoj 4_pt_u-ui,l lTU Lajia <LtLojJI SjJtl 4.^-*) 

JL<a l!jL3^L>. ( j_a ^-Lu La-a ^j_a ^ax. jjl ^^lc) «Lij-o^Li!lj jJt (JL>»j L^jjS 
^ S j < u aj Ij-tiuLys 1 rti-^ <j-L>- (Jj^l (jL-uj*^l <jl ^ya (Jj-j^jV! (jr S Jjj La w ^ 
Jl3 j^-j ^-1 J» (jl JJk-ffJ ♦ Jj^-jJI ^1 4"< gj r (i ^ZjJI CjUjISUI £jj->f (j-* 

jJI jj^l (J-ual » 4jLl£ jjJUuo (jy^J*- iK^J 1^ ~*]\ I Jufc m£|j J "~ 

^ic ^ j ( >i M ^ aJj <_Sj_<_uJj» g.L_L5ttjuuj| < ^ ;T ic. 1 flj fl (J j-oj 4 a g i a 4_Iijv^La 4_i£ Jjj 
A"\"\) <(J<j a»j pA"\V) ( ((jr l ,,„<A)) <±, j! I aj .«4 =*Jj>Lij — J-*^t 

4_<LjUo c-uj -j-a cr^j) J OJtjJI ^_y3 < /ii ( „ ^a ((descended jJ— tkJ)> 

Jutlj mi llj ^_?e_>Jl (3^-*-° Cr-^ <— 'Ijj-*^ (j . " a VI ^Jt Laj .(oLljJljJ I 

ijj mi jll ^j— Jl ^uaj tlLJjLJj uijMJ MgjjU"i H 1 Miitl I J-A 4_j*_l-o 
i4_ul^_Lj>Jl 45LLa-aU 4^1 a"WI 3j^.m,J1 ^ «Hom() Sapiens jninL j-a^A» 

. 4 j 1 r> ti 1 1 o juJs Jj-sxill J>^JI ^ O^J 

Cj^LaVI 4_Cj^_3E^J 4Jl_) ^jjJl tJu^ju £ > >SLcj j^^. jJj_xJI ^flXI ^j-a La^Uajl 
(jl ^3 J 1 u J^-aIj t j^a-j a ^Tjl^ L^L-iij Lfcjj_^j (jru (jl ^jSLaj ^jylll 4_j^jL_Jj_*JI 
j-lajl^ (_>^ju (jx. I d uoju \ A 1 1 1 1x3 4Jj^i_a)) 4_oJlL>J > 1 ^IjjVl ^jLj tiiJ j < j£. Lj^jlC 



La LgX.j-aJae^a j^yj^ (JSLtTaJ i4_i£jJL-uj 4_i_>> jj^ j < .i a (J-al^a-C 4 1 tt 4 4jLjJL>JI ^3 

^j^i Sj^UaJI tiut ^jLo UJjua .((Isolating Mechanisms J>-*-H c-jLJT ^a mj 

Ljr 2 J_u»L!1j i Juxl^J! ^jJJI 3 j j Mf r <j-u _ <Lu_i_a c_2^jJi Ci>i - f^-Laj L^jI 

I jl^jj tSjj MitM <_yaL> jjjc ^yL-uLuJ! L^llj-jul JLi>.l 3jlc juu LajIj^I ^^Aaj 

2La}Lc.j i«Speciation ^xaJuJU u <\ i n~ 4_xJU-jlJI oJ-Aj i<j-u_<_uj^a ^yJI Jj_j*_jj 
^ a m.j 1 (j'm ^jJLu jl LT^>b - '" (3 ' f -l?-^J LtH <-^J-J-Jl I JlA ^j— »JJ 

£jJ!il ^jjljJI < rtr Lu^Ul (jAJt^j Jj-*il cjjJl^ jIj^Ijj • Sterility Barrier 

. Species Multiplication 

j I ^JLulUJl Jj-stJI ^LlJT l^Jl^I c-^fao^J <jl JJl*_a £jJd 4 ) j* a 3^ j jlj^aV 

iAllopatry ^1 >x>Jl j\ iVmVL L*jb LjjjJLa ^jaJIll 1 jla 4_ujjl jJI 
Dichopatric 0 1 ♦ Ill ^jaJuJU :^LaJLJ Ljjjl^ LajJl£! 4 a\1 V a l.^lIL^L 
.«Poripatric Speciation Cr La-pJ,l ^j^iJImj t «Speciation 

^ILlI 4 n U i 1 1 J ".<u ijtj JjVl c_jj1j_oVLj ^aJQJI I. 

cLLajtJl i* \ l^j JL»_>. iLaJLu ^_Aj^J jf 4_J^tJ J^lji 3 j, j 111 ttl 1 j 
( ^ r alj_it>. 3_jk. Lv 4_aIaJLll ^3 LlVu till Juj t< «ij t^a-uil ^>j^ <"i Lr J^i <>> ->J I 
^1 3^ J mi »tl j In ( n M i-dJjbJ t( j_u_<_uJ_ll ^jiJI JlJ^-c (j^J 

Ij-ll I ^e-j i^tj I Jl ^ jj i 1 »^JLc«a 1 j3 ^_Lc-i J^_>. Lrw 1 a^J-u i yCu^j-i dr^j ^ >"<< r 
o^^^jljJlJI jl t^i ^rjVI )) ljuk jlj-o - *! 1 11 Lj t3 Jljv (j-i^. ^ir> ("1 (^,-3 Ijj) <^> Jtt o 

i\ j—£>\ ^jlj_xU 4-jIjL-SJI ^jljlJLj LLa^ t <( ( _ T L-uLnJI (Jj—jtJI djL_tI I )> jl_Jj_jJ 

.Jj-^ljlll <— ai uj 1 ill 



45>j»ju<s ^ jj o i^>TI <Lusl jl 41aJ_a L^Llj>w 1 jl>. jjiii ^ ; i >JI .U 0 ;11 

l^iUj^a ( jX Luoj Lajoit>a JuJL>JI L^lLaj^a <j1 ^«j > iUll ,j_<aj t JuljuJJ ^ .,*\ ',"A \ 

J^t-jl t^t j j-LaJI c->l VuVl jjj iUui n Lifcj <4_ijLj_>J! j| 4_u>.LlXI c fljjiaJl 

Gradualism <U» j^f 4^ < ^j?*>> id^Ai ■ * 

_ 4 lii^-^J,! £j>>Vl ^jru Jjj^iil o' ^ J ^-'-^ .Creationism J-L>J! S^Li] 

*jus> .UjIjjI ^1 ^L^Vl ^ woJJ^^ 3^ Varieties 

Sj^ae-i ^yic (-j-luUII 4jI£Ljo ^ ^jj ^^JJ LuLajjl l^aoluaj u^-j ju-ai ^jJI 

jusJjJI oLjSJ! ^Ij^l ^ Li^l (j;j-cu3 ^ Jj i^U^L u >^.c.U oW^ 1 

^yjJl jtl <— .-l^Ij-jJI dli J> ^c-loJo^jJ (jLliua i. * .t-gj 1 j . j^4_jJ_>Jl J .< ^pl_^ 

^.Lr c j 4-i-ljL.,ii ->JI 4_ju3_JI iiilj Uju : ^y^jJI ( _ ;r 3 ^L>.j JlILo ".'1 
Ijj^oj i(«Euglena 1 U\ JL^ 4_JL>JI jl-c^j ij>\S jJj ^u^>Jl ^ U... 

4_Lal£Jll1 J 1 j i A^J 3jLA t . l lj SjuJLslII L^jI^>-Li (^jLojVl Ig^fj L;r l^-j) CjI ujGJI j 




ij^JULl 4 .ii >JLl 5jj i^tl ^jJ^S^L) j:L_£_Iulj g.J <>itL) ^y-ul ...j -T^V I nr c l jM 

4jjJaj 0^-^! lJu S } «SevertSOff Lij,<nji-aO) 4_jjM jLSut La j_A 1 Jufcj . (CjLij j-*JJ 

Intensification ^jU^tl ^uij^LllU Jllot^ ULi jryu < u ^ jjA* uiJ^» 
tj^jJciJ! jj xi jj Jjj U j j "r »j mj jJI «of Function 

(<JijjLJtliJ) Cjj^J |j (j-fl_5tU) mole Jlli»JI J!La CjLuJuJI ^Jojlj ^ (jrU-aLaVl 
£.LU ij ji * nil m)VI jmJ* J-^ ^J-I J> ' ^ a jlajJI j—jJlJJI 1 j M.Lftj 

_ jl^j LgT< j-w _ j i^ttl ! j^J 4_^ JJ L_ u Vl 4 rijl^jJl jjl L^ji-AlL^ «Daphnia Lu^Ij» 

^ Jlie-jLu-uJ ((Ltxfllj)) Jl < nil j1 ^_jJL JLjlj ^j->3 jLjlJuJLljuVI (JT Jk 

JL1II I JLAj if^yu-ikJ! c-j1 .V.uVI Jt nj) ^?t->JI ^ 4_ljLfc SjLjj JSLtU! ^3 

4 jli^Vl :^"( jkj-ll LU£ f.1 j! ^Ir IjjL^ 1 ^ j 3 Jjm^Lj 4JLv j-cj j-^j - BjljJlj^ 

jjfc 4_l^Lu=>1 4 <i jloj 3«:LdSL!l (jn -aij Lu ^1 i>> r ^1 U" t j-^-T JLIjOj 

4 n I < e!j^>.| (jiu^JI tl>^J t ^.(_a,->J I 3jlj_>. ( U<i *w 4 i t kL-li^I 1 g "( fl j 
4_a^.jj ^ 4_|_3Ll^J 4 <i jUj 4_JI r, KjT jJs (JjjJI J O^LoJI) jJLLal! ^m>. 

< .j^jJUI ^ j j K\\ L_a^ "i^VI ^jL^ LLa jUfl p-Lsj! ^ >ll 4S^w 

.^uj»JI p lj^>-l (^L> j} i m;jl1I ^,.^.3^^ L>^i>^' 'cfe'-^'j lAu ctj-j 

^jiajtj JL&L- lxu 4_ojjJo 4_j^^JLjj 3j-aL1o ^Jl ^ j <*in Jj> 1 l_LA c-<-ljuLLH ^0 4JL«Jj 
, L^LlLjI <_j J_>J ^ylu^l ^Lal gjl 5ju»j 4_jijj 4jj-o-ujli jjl |»L^ iJT -A n U iti ^1 jj 1 

Mr^*U 3j>jJlil) Courtship JTJJLII <jl 1 jl^j J, > j u*j ^y>j 

j_jjLjJ 4^_ljlj ^ 5 j a 4 a 4_j£jL_u 3 jLju^ (Jj^dLj JlS (jj^f L<Uj (^J-udIj-III <J-J-^ 
Sexual Lr J-u_L>Jl <_>! V "nVU 4J~l_i o «»n ^>S^iJ u % i a U II <_jl_Je_ljVI ^Li. 

.(oUtijua j-Laj julj LiUj jLj ^L^j^) . Selection 



4jJjJaJ ^-^3J LoJUC 4_uu_OJ -J I La_a ^-J-^l <L>.jJLj L*jj - Lul Ljtxolj 

jJa 4jjUJ1 j-ic. cj! luaJi L> iaju cJL£ .Saltations <j\>-LLo cjlj^a J>L>. 
oJla ^Poyploidy ^j^^ojjiLJl 4\^^^>JJ jjuuJ I jjl>.] ciui^l 

cj>L_UI cjjJl^w ^Ja urCii jaj> L^J ^^SLj SjjLiJI cjVL^JI 
jua jllo oLbljJkiVI jntj cj>xit j-ia ciilj j t Macroevolution cO-^' 

^ I f JLd-J j 1 ^JalcttJ l. » A j 11 I jub j t L^LoJL^a Jju! t4ojjjijJI 4_L>.jJLlll 
4_sLubVL CjLmH .2LL^i »l ua r ! CjI j m, jJl ^ 4-3tJL>.Vl UjIj 

MASS EXTINCTIONS *UftlU jiilt 

.£jjGJI ^ 4jjkjb« i LiaiuJ 4_ljIj Jj^LLajl ^Un?^ 5j-&UiJl ojufc jjjL ^j-i^-v 
Jul j «Cuveir jL-aji ^ Ijjl^ £jJlU1 <jj» IV) ^yjuojL^o jl 4 n jn »Jij 

\ <.yJ^i jru j^laj^j IjjL^ ^aii Catastrophists cjj!>SLI1 4j>laJ i-jL^c-^I 
VI SjljLJI 5U>JI ^j>^ tili^ll ojL£ La L^j! ^1 4j<jjUI1 cjjIjSJIj Sjuj^ 

{^J>4 Mill ^I^-ojVLi Liilj ^ifi. jjJjU-«-uj 4 3jljJl^ \ ^LjI 4o-LJ! <.>Li^V 

4_jJa cjj^jjl j^jJI) Certaceous Mjj-^iLiJaJi j ^ ttt JjJLv cjlj^-aLLjjiiJ 
<jL-u (Lyell ^>LcVl jru^^J^^I jl^I jf ^(cjLuJlIIIj j^lLJI 

^j^ i^jJlj t « Principles of Geology ^jVl ^ ol j.^L^to 4_>L£ ^fjJI Luk 

J_3 ((HllttOn jjjj-A)) jjL^ (5 jJl £jJljJ1 LxftJm 4_^t_us 

ju^Li (jylll ((jjjjl j>» 4l>.jJ <lSjLu oLjjJaj ojI^ jla (JS^^ .« jr\jjjljSLH» 4_> ^j^ojl-c 

Vj_jlJ3 Cj^V ^^yjJI < _ y ^tJj Jl_jJ I j-i JLTtJl 4_jj^laj < ]n j il < uJ 4_L*_>. Lo 1 ^ j 4 
-jjj <^>tll Lc-Lfl ^ycLq^Jl jj^ol^jfljVI CjVLv Cjjj-J jj^a ^X.jJI (jr^-) ^ 

.((jj-uiLkJl j uaxll ^.iJjf 4 Triassic ^^L^lilj Permian Jl 




<LuAJLLgJI OUilSJI j9kj :<Vj 1 1 mil SJjuu/l 



3j jl £ ljufc jt (j^a ^lC-jJ! u If i4_^_ij aJI J^t a 3 JLj J ^ I (jLfcJkjl) 

(J-lLsLc c-^Lju jJ^Li. <j^a LjjjcJjJlj ^Zb La_ii 4jI o-°J^ JjL^ ^ jJt jj U*i 1 1 (J^uL-uJ 

jLi^J olj^ jl£ 4jI .Selection c_>L>tljVlj Variation j^illl La-A 

4_JjJ^a-> (jLul^ Lc-jj t^^olj-Sjl 4jjI£ <_iLlcJ ^^.3 SLpJi j^_i^3 ^jJojl^s ^j-a ^j^j^l 
4jL^_j ^3 (ilJjLv La [jt>jj^\j t 4-jj>. jJ^jj>J I jj-juajJl 4_L^l^ 4_j_Loj JijJUv 

.^^LpJI j in«,tl J^L*-> LI jul M-uoU LjJLoj I cdJi 
cjVUkJ! juA ^jl^V <L.i,,nUL> 7t_^j^l jl LlcVI <jL£ jjj ... I ju* Llaaj 

fJL*JI 4_> ^jIj La jjfc jUfl j <m»tl 4jL^j ^ Cjlja-i^Lu jJ! ^sIj-oj! 

4_-»i j ."*!** tiU j i>» \\X • ^ L_c ^ «Alvarez ^jjL^iil)) j till 

t-fljjJaJI ^ tj^uil SjUJui dj|j_uu ^1 ^jVLj CjL£ja£JI JUvl ^1 [Ui^ 

fjuk 4^u* Jojj La 1^1 t UixJI 

u t^ Sj jj-Loljj »jJj j 7JI Jlj Loj t Yucatan Peninsula jLLsL^j S^^j)^ 
. jVl ^yljx. . ^ ^ X Ij ^^cLo-^JI ^^olj-ijVI oVL>. (Jiijjljv <_jLj_ouI 

^-jL>- jj^a 3jjLuo L^jLl^I j->.jJ,I ^ <jL£ jlj ij j n» ^ ^j>jj cj-IJ l^ii-aJ 
^Ja u <i j^^j (j-gSJI t_s>LJ i-VI I — ^Laj) .Extraterrestrial ^jVl 

La ^ U« a ^IjJI I JU4> 4jfcL>»J ^>a ^-C-jJI cyi^J 1 im iSJI CjLcI at^VI 

_ ^i^jl 4_*-ua_j c-JLiJl ^3 0 ri Tt La-j|j 4 ill ^j^a 3Llj>JI jj-uo 

J^) 4JIW.J mb Lcl ^jI LbjULcl tjSLoj c.j-itj ^yTA J^u>Jl L^JUej _ 4.L1^ jjj 

^1 SluL^JI 4_Ll_J| S^Litjj) J^Lw Jxl 4_JLi C^LS La-C 4 a\~t 3t-^ 

^-Lt-TiJ 1 I Jufc (jr^ tLJuij .^^jl>.^I 3l_j_>J I jj) i^-> ^al^t a i _ys\jJaj\ Juu boLa-i Cjj-uu 
4_)j 4_Lnj CjIjI, cu^a Jjiw jJJ 4,,-ii,.ij,. f .uQJl ^1 oj V I oJuk ^Lal tfLxfra 4-^j-aJl ^JJ^J 
aJ^_ij>Jl L_*iu>Jl 4j| Jo 43 t ^ in La jJb jll j j i>>^jJ 4^ j-^-uJ La j-o- a iBjoJUv 



^cJLjJI 

LT ic j tCjIjj^usLujJI ^palj-ijLj L^joLal 4_>-l_4_uJ! Cii-^ j| juu Lfejl <mViI 4_jl^j 

Jj_3 3j>j^. q_a lluL£ CjLujlII! (ji Ur ic JjG 4_lj>- jJ^j^>J 1 jl&I^-lU! <jl ^x.^JI 

£^ajV ^^jJlIJI j^ialJi ^ 2Lj^J^i 4I^V ^jdl ^Jl Jjj nil Juu 

3jUL tiJJjJ tluucbjj <£>^-JI I Jui i^J)? L^J>^^ ^— I— t— t-jJ I L$J (^Ul 

4_)1j_^ L$jl_C_i (j^U Jju>JI j <i" nil t (4_ujjl jdJ 3 < (i >d >LLqj) ^ mi M )" a Cjbjlaj 
4j^JiajJ! dJLA Cuu^ljJj clU Jljj 4 4_o I JU* 1 < flJliteJ La <J^" JU3 <j! Lalx. j-uLoj 

u t j jUfl t_jL*JljVl SL^iaj VI 4_jJ Mill ^ ,V o «^..> ^cJj tL ^j-j>.V| JUu 3jL>.l jJI 

: L^jLj Lc_l3 t 4_ujjl jlJ 4 in frlLa SL^ujjj objlk!) Cj^j <jJLui» LLul£ 

u tWtl j_j<LL7tl 3j-^ ^^kj : Saltationism ^ujjUl II cjIj^LoJI - I 

e> n -wV ^jj^Tj aKolliker jiLJj_£))j « T.H.Huxley u I. :JiL^ o^IjJ 
t JjlLo jl Lgajl ^ I — q-Aj «De Vres ^j^aj.iwj «Bateson ^ <>■ : ^ 4 < * 

lJiJ^— a j iM.))j «Willis <j-4ji M J ((Gold Schmidt £ jJ>^») — ^3 

c.t-wljJA *J^-i L^be ^yl^. 4jjiaJLil djuk <jt . («Schindewol I 

CjIJ, ArtTI jjl 4_jJJjj>J| Jl» V-uu I j jj I n! £j] Juu LaLaj CjJuj ^jl ^l 
i I j uil>> J-<-uLuj ^pJI oLulSUI L;r Ll 3j mi"n< 3j ju CjVL>^ ^ VI tl»JU>o V 

L^-Jl SjLiVI ( : i <i > « i) (jyjJI 2L*_«j_LJij_Ajj£LII cjIx. j^_j*JH jjulj 2dL>- L^J-^ 3 

• 4_3jLi_uJI 4J lIaI I < ** >l **• <3 * <a 1 1 

S « jo ,>>>"" :Teteological Theories 4_uLJJI oL^JalJl _ u_» 

4 j * j ^ U 3jj3 Jj_>-J ^jLc^I ^3 L^jl_5e_i-fiDl (JlJ^ILuLj j^JojJI <_ukl JUfl 

^JSUj . J^jI£jJI j^tj ^ij ^ 1 11 o ^juiL-aj iU%. jj) Will ^1 cjLljISLII ^JajG 




. L&jL-ajl 

cjUjISUI j^k- l^jj 0 :«Lamarckian Theories 4_l-"jLsV» Jl <_jIjjJ-U)I _ 

CjLLuaJl OjIjj £>-lj * ( _- r L=u Jij-^J (j^s l^jpju Lo (Jjj-Li ^jC ^jj 4-uAjllII 
L^l iPj^ J r JL«l JLJ t ill ^aljJ jl ^L-ul ^JJ^Jaj (j>uJ ji^-L^jLa^LlI ^jL^J 

<Ulj-A 4 1 j U t" i^-ijj n i^4_jj jjl ^ ^Js^-jv^ 0 "1 1 «l 4jL-u 4_Lu 

_ 4_iliJI <4 1 11 gj jL_-il (>o J-*-^ «t£JjLcV» J- 1 -^' u! Jj-^ 0^*? 

<<(__£jL<aV>> Jl t_ufeJ.<J] 3_}jJLi_4 CiiU JlS - jj U"<11 LI <^> - jjja 4 juua al\ aJJt 

4JLj_jljljIi ((^-^jLsV)) _II l-u-a jJLI 1 \ n Sa cdJ juj . < J_j_^Lcu-<i j^ol 4 n.a-'tSLU cjL-Lu-JI 

1 J ^jJ^-UjJi cl «lc Lo ^Lcf m " t.tVI 0jL-__! £_Jj <jf ^1 I j 7-JjJU 

^-Aj^ iJjLuJjj-jJl CjLxjJ^ dj^v^ll CjLo-iisLlII jLa-ol 4_! LrtTu-u I /yi 4_Aj^_>J| 
Cxjj ^j-j jJLll (j^jjjjJ I ^ <>> o -*J1 oLAj^v. ^yj] |^4_jj ^ loij 4 *— — * 1 T 4__i_j — cuJ.1 

djLcLJll ^^Lc 1 ^ii'm J-w ^-Ul ^lAt'ill SjlajJLI cjLuI£LLI 4 j ,,i'.ILj L_?>LUJ jjlj 

^j^Ii 4jIj__ JlLo 4_i ^^Lj La (jy-C- Oj-*-*^ UJ^-J^ J^f^ I ^l^L 

■ 



(j^a JjLa JJl£. jJ-ljv J£ J^>.jJI ^1 ^jJjV! S^L_>JI ^yi^ t4 j ntnlW} 

<-_3^LoJ ( ■ . i , ui J^jI < nil Jj^JI -*l>-£l (j^J 1 i^»t> 1 ua *J 3^jI q*i l ( I jlj^V! 

iSjIaSJI OJLA (( UJL>'' i)> 4-*Cj L 4_=fcjuD ^j-a f*X.jjM (jr^-J f 'J ^ jJl 

^j^-Jl) 4^LLL>JI CjIjj <^i"<tl ^jiiAJ i _ y Lc LlL a 4_Aa— *JI <5 juis 4 ♦ j t U I 
(«-L. JjjLijv <:5_i-^> 4_jJLqji_JI <? JLA 4_*Lj_S_>. CtL>ol l L^fc_j_5c_juoJ <(^Laj-ilj » 
1 Jl& ^3 ^i^ua^JxJlj JoL*il!l jJljv I <j^3j i(^j^-Ju_»Ji oj-^l <J j-L- Jlju ol_Li_>JI 
^1 5Lu!jjJI SjLU ^LoJUl l^M-Lal c ^_L*j V 4 usJfrxll c-ji 4_JLc^ <j! JJLuaJl 

<_ T 3 ^LLalLseJ . A Lq-A L<u|j * 4-jJa-Jj_iJ I ^5 SjjjwjJLI dJj ^^jS ^a.xjkJ1 I 1 q ->j 
^jLjj ^jL 3 <-dJj Jj^_j3 j t^jl jJI Lgjl j *S 1 ^ La I J S.il ^jj (jjj ^yz « 4_a_jJ^j » 

^jkjIu (j^t jj^sj-H ^lJl*ij i In n** 3 ! ^yJt Lu] a t 4_jj ^tn U CjI <i <^lt jJU CjLLjj^jJI 
^j^o LAj-_j_Cj CjLjjj|j__JI oJJt CjLIj^-^"- #.Lu 4__jJU_c 4_jJLc j j ^1 ^ < a ^1 

jlj Tl 4-lU » ! Sjl-LaJLI 4 > j j Ml 4-J.4.UJI CjI J tM Cxi n.< JLaJj 

ojJdb CjI j 4jjjjJI ^^laLc- ^ Vla 
cj^LiaJj Jj^La-jJI ^j^sJl JoJ^-ju jIJlLoI 4 j n^j^JlllI JLcl^_aJI 4_tjvljj)l 

{A ... 4 jU f 4 ',0 La jj La 1 j ■ u ^ J^lJLij ^1 CjLljISJI ^JS ciUj 

JjLj ^ (^Ll-aVl jjjj^j L^-IjjJo jx. ^ Meiosis ^IJJl^VI 

V 4 f a 4-jJaJ^_iJ (j^jus (^-a-p- g.1 *LjJI CjVLq-1>.| j ... JL>»1 jJI c_jVI 1 $y "< n <jt jJI 

lLj^j 1 j .. . (Cry^ <J£ LjJ^^i) ^J^HJ Dp 3 O^li * j L^jJ^ 

j i r lJj_5j_j_) V ^jjl—J-J JL^Ijil ^jJlII 1 (jrU 1 >foJ(J LlA /yi J t Ju^-^ ^ m -w 

>Qj alaJI <JL>. j-jJlj (j^o CjJLstJ La d) j ^1 l^Luojj .JLxj^^/I 

Cj^JL>. ^Lj JLJU VI ^jJOJ^I ^JJ 3 J^L jjX. J^lUL V ^LUI I JLA ^jl^ 

. ^4_uLuaItJI ^y^J <-jLitajVI 4-lLj-C. Jys 4-uLil 3^L_>JI 



«"<-r "*) <_^L$ 4," jail CjLLl^U 4X«UkJI .il^JsVI J I 4_oJIj 4 jii uaj vl)JL_>o 
^ylc J_j_>J1 £j_LU 4 <. t i < nJJLl 3j x./jii til (jj^i3 L^Laj 1 3j-L^-ILl I 4_ijLlj>J1 oLLjJ^JjJI 



^^Jl 4ju>Jj O I ^->Jt"i 1 1 oJuk jj! t4_i^r VI 0 jt^J LjljIj ^Lv ^» Jl3 ^j^o 

U"H ^ JjVl juiJI cjjjljv ^ 4_lUJ! L$J j^SJ 4_ajl i^tLa ^0^°^^ ^ 

J)q.a]l Jjj AJ>Q ^-«-uL>Jl (J^oLdlJl & )3} <Jbll (J3^J 1 <1 LlJ t^^LtTJl ^-Aj) 

^jLc 3jjL_aJl L^J 4 * j jUU ^ 4i^L^ 3^J3 c^^ 3 lt^' Selection 

La ^UjLscIuVI 3j_aJl ojufe ^jj Cm ^(jrUjj U*tt 1 2u_JLc. (jjJLcJ f^^) 4_tLa_»Jl 
4_u_l_j_Jl J^alj-JuJl g-^e-<U Jij rtll (jL_j_^ J^Lj 4 I m Tt^a V! - ^ iUIL> _ 

, 4_i 4Uj-kX1 

^ jr ja\jJL]\ ^jJjJ! 4 <i 1 n^La CjL^J^j LaLu 4_ollit-a ^ t j 1 \rt 1 1 c_ li V— uVl 

L*ju£.^ (Teleologists ^^jUJIj Essentialists ^jj-Jj-^Vl ^IajJLa ^3) 



SjLjJI ^jVl vlj^ljJ! Jpl a ~*\\ j ,4 n jA\ 1 <j <ulxj 4_u_^le 

ojt^I! 4jjjjL5t>oj ijjLiutil Jj-Lxll j\j«t ">^lj olj^^l jjlc ^ya 4^. I < ^»"< U 
JSJ Cjr ltj>J1 jl>.jjJI :U_aj) ^LLi^LJI j^^Jlj rtjtl J^l ^j^o -il^VI 

Lqj4»IjL?^1 : oLqJL_oit jj^a (j-GJji ^1 ^jlj^JD i(4_Oj_aJ! d)lj.j.gU Cjjl 

j c L_4 ^3 i Differential Survival »1 a t H 

£J>>1 (j>> au <jru 4_)1 inl t j-a \A*\Y ^L_c « Bates ^j-.m liL) » 4jaj»-V 1 o j & 

j j-r J^Vl j!) L^L, Sj ^Ijj?^ J^SU 4_>J1 ^>ll oLii j^JI 
4_uL^jJI 3L£L>Jtl r_yo> Betasian Mimicry A « ...1^ (4-g.l uu m * 

^■■4^1 \ \ J-jSj i ( j-of^_l3VI <j^o l ^ r S^\ 4_C j., <a— ->JL I oL-Jj!^_3 5l_>o 4_aJ| ^j-AJ 

3j J-«»U Cj\ 0 (juJI \ (j M iU 4 <J — (_o J J iVt [^jj—Jb <_>! ^> <j rnl 

1 ^ "U ->> Ly J*]| 4 «t j rttl lL\ 1j i£j — Ui cl d_J 4 — . i . r T Lj 1 — gJL^ft-j-^ L^a^ 

ojy A ^j-x. 4_jl -wVI "i'iVI 4 j_U d LsJ ^ J i*jJ> 

L:r Aj\^JIil\ ^aLjj — jjl ^ <^ mm I 4 j — uoLLc ^ A La^_j — O^Ji — uu jJI 

. « Adaptational program » 



6^oiuCLoJICjljJ,lSJI J9h3 ift^.iu.JlSjLlnjl 




Sexual Selection 



J^_Jl£) 4 Sj i ii fl 4_p*Lltl L_34jJiJI J-a^>«J (jr lc SjJLdJI SjLjj : *LLJ1 CjLajJLo 
i4_uljL*J| JjljJll f\j " mi! jui >>J <<:ljuC.Vl j-a (^I^-J (e^L<L>Jlj j^>Jlj 

(jlfcj .(^Ij^a^l CjI 11 1 nl ^LajLail ^ jTi 1 u a ^Ldjjlj i^^o^LuJl lLIjLjus ^9 Jj_oo-aJlj 
c=r I] A I I 4_uj_>J| CjLjSLII JLoIjI jo t>>\ V oJLjvj sLojJI jLa JL>. ^1 

4_ij_^a_>Jl ^ Jj-aJI 3>^j jjSLj JL3 t^jjlaltJI jj k U1 (j-aj t^Lll! J j y\\ jlj-sl 

1 o a "1 a jJ La-* L>.L>o jj U"i 1 1 ^Lul ^ (J^jcj ^1 ^yCjl 4 j i mL>JI 

I folic (jiia I ^ylll <LtL uLuJI 3j 1 V <? a I I ua£ 2 1 aJUfej ♦ gj-j^glLa vLij CjLoj 7iq \ 
^-uuSo Lo 1 g i a a idjljl ^_i_>Jl j j r ^-ju L^J ^lrtjj ^ll! 4_i^jLJI 4-tu,i,i'vJI CjI fla^aJl 

.Stag JljJtll j£i (j-u!j j-a jljCLaJJ i_jUt£.^U <jl>aill o^J-^lj 

i^^yljVL n H L;r Li 4 j — uu_sLLo «, f U j ij\ i^z. j ^jJI _ ^ i n *f*>JI 

^ * j i t-i t 1 c-jl V" tVi jX. La Lew ^ n "t i n o Sjjjj-jJaJL ^j-ujJ .^mi i-»Ji t_j Lic_jLt V I ^ 

j^jJl jLlJJvI L;r k. Ljl_LJvt SjjLa (j^3 _ jJljj La j_£ _ cjLVI jl <±. j 
. L^L ii") tLLJI cjLulSLal 3jL) (^yl^. Sjj-iJl L^j^ fu^^u 

t » l n if I Ljr Lc. Ljjj-uLj 4 jl 1 11 LlxJI 3<:La£JI lIjI j ^3jJ>wVI ^>u 

4_stj^_ilj - jJU) La.,1 a _ (Jijaf ^L-uLuJl ^LjeJJI e_3JU^_j (_jLtc_jl»VI ^jL_B 

» j j j t" 4j j^v^j La^a j_-L^I 4_u LiI^jud t 
JaLio ill j-a 1 j j i*s LljL>- JjuAJj ^^^L-uLZIlII £-L_3bJJ1 jJj-S^j *_jL*_1>V! j^J 

. Sociobiology 4^.LaTcwVl L^^J^uJ! ^Lu (j^UltWJ ^A^-JI 

^jLri..tf" j i ii (j\iuj_<iJ! jl (j^i < t\\ t_-(_<-u_>. JloJj _ (i^IjjV! Jj-oI» l_jL1^ Juu 

jus JjlLo ^\ 4_uljjJ! jlcIj-UI l_sL1^I jllc < Loju^. ^jj-juJI 



^jj-uai^j ((JjLLa)) jLuajl ^yjljja ^jjs p-fl>^ <<^_4_ujLAa^o)^ ((^j-jLiJmj <<^j-l»j"Lj>) (jL£ 
(jjQ J i>> fll ^ulajJl ^Jj . (jr JL_j_JtlaJl L-iLitJljVI _a (jr ^jjji_l]l j^lalll 3j£fl LaLw 

i^a^Jl ^L-lSI fJL*j jriLtlAllj Naturalists QjjtjjUTI ^ ^ju^jLxa ^jJ llUj 
^-jLieJljVI ^^LLa <jru 3 , ij^ tjja ^j^-Ju I^L£ ^ jJL Biometricians 

J<_l31j_II j^i uj"i!1 Jj^J CjLLjj^LJI a t4_Lni"SvU <■— )1 ri i^itl CjjI^JJ 

L^uaAij jj^ili cj Liu's Lit I i-dlj t jj U" ? I 4 j <>ifl J^v ^jL^iJI (jo <—>Lii5Lil 

Theodosius 0 < < gj < njlG «Genetics & Origin of Species 

43^* 4_c.}Uo1 J^L>JI ^oUJI 4la>l (jjJl ^Dobzhansky 

j j j ,ny frll_J <j>JLuaJl 4__<jl*Jl 3_>UI ^uJlHI ^jIjlX! <ya 4_lUj a 

1 j j jJ1 pi r *^ t-UJ-ll 0 Ur I c_jLj£LII 1 jlA ^yS a i( jjj^L<_a_jtII j£J 

I (j /A C.ySaJLiJ cfj^t CjLaJj^a ^ U ciiJj !>L a jjja 4_ix (^Ll^-VI 

MY) «May ^La» : LcLiJ Lkj->o? jj^tl 5u^_1j 4 nit "11 Jj .^L^lII pjt] 
«Rensch ^jnj (lUi) «Simpson Qjj mj ^<n»j MY) «Hux1ey ^ I ,...>SLt»)j 

4j-*L CliLal ,nl cdli CxloljJ JL9_a t (^0 • J « StebbinS Qti'ti Cm»)J MY) 

Sjuo^L jl^I wTimofeeff - Ressovsky ^ t _ < iuf^jj)) 3^Ul» LuUl ^ya 
J^v ^-laLUI J^olSu J-l^J dlLxj^ «Cheterikov ^^1111^ ^jjUltl 4^>UJI 

^ aJLj>- <Jjr a pjj La J <uJu" 1 « gJLa LujJI t^jLL^jJ 4-jj_a, U"( 1 i Cj1j_ljlJJI a 
JuJuv £aj »j jqj ^ a axi La 4_jLc j 4 Micro-eVolutionS ^jJLuaJI t -«ljjU".tl Lr<u ^ujj 

J ^-JoJ LlLlJ! ^ t jjlaj ^jJI ^oJJI L^jJ] (jr^IuJ ^^-151 I^j-uAJ 4 iCIUt^TiW 4_C^ayjj>JL I ^j-fl 

^l^jVlj < Macro - evolutions ^£j-£l\ cj\jjWi\\» L7 x^l^ j >' ( " fl 3^ j*^ ^ 

L^L>Jj 4_a_4 pj stJj I j j \ £ L^Mliwl (jjix^JIl ^^151 cidlitj 1 4_l_iilJj| 
JLoJ a . 4i£. Cjjjlaj jJI ^aJJI U^JI ^^"i n ^ylll cliij ^ ^^-Lll 4 joj 4x. 



^^-lc. lj--><->- ^jj^.ui fcJl jj— HI lIjLjJLulJjI ^Ij^v ^"i >. C-ljjtVJI <?JLA 4_(_uljJ 

£jJlLJI 3j__L__I juj^a ^ ^ n Jljw^j jt J_a ' Paleontologists ^j-aL^Vi *1 ilr 

La L-x-i <uU Saltationism (JjjU" M J ft nil 3j_£__J iff m o T 1 a I jjL£ Jj jJ! 

Ij-^-Hj-uV 1^ J_ou_L_uJl1 I Bjju * LjIaJI iiiLj) " t tt 11 jJLc Ludj) <^-> -v (3-.^-3.->il 

j_^__. !__>-*_/ 1 J-|- hi ^j^i n (II J_/_L-_J jl j-j r 1 (_y-0! jjj i jjJallt C-ljl mi a 

.Incompleteness of Fossil Record 
(( (_J_> "' i 0 ' u)) cJjL>. t^jjIalJl j ^ all 3j\£j9a, £jJlJLII 3j£j3 ^^l 4_3L_tb^L) o 
^iaftj CjIj-jJljJI j jJLLj LoJuLc 4_j| jriV I'm _>-»• I j ^ mi J 53 ( ^ M i ) 

^.ajLjtjJI ^1 4_jj_jj_i_.l <__,j-_JI (jlJs >4-i.ujL-3clLa 1 gltTcJ |j_>. 3j._i_iu.aJ I _ilj__| 

Biotic ^-jv jJ^j-J! _jjl>-^l (3f_->-j l-SJ gli i <m _j j->-> ( __ rr J t ^1 ^-^h j_i 
^ (jjlj^-ll 4 jlr jjL_T 1 o c 4 nh ^e-o Sjj-^-d liit_tj La I j j".^ _^jJI Equilibrium 

^-jLj _P->- (Lj-A-iljj) CjIj-uuLII ^e___. Julj-JJ -_U_> jlj_S_bj t4__ti___Vl 3j..xui til 
La ^__b I JlAj, < nil ^j-til pi 1" t^-o 3 j j Ni til __lj__}f Jfi 4_j__} QafxJ J-l_>» 

..1 rtitl (_J____>j . Quantum Evolution i ^SJ\ jjjWiU mi o .n» a! o mf 

^-JitJ JL_i_3 dJJli ^-JLc s-Luj i 4jj^ Iqj 1 1 Cjljud nil 3j£_9 ^^J] 4jL ^fjJ! I J-A 

.CjIj____ j-j_c. ^j-o _]__!_> 4_i^___| Juu 4_i__ 4_p-L___ 

ui__ (j^-llj I fljlj 3jL__V I r<n \ , u _-_JI _____CJI 4Jl___Jl__ j.,du cjLLcI ____ 

Cj!>L_L_JI J-L( h n"ll 3jJj_l__JI OJO lj_J i 4_UJJ 1 jj I 4 -L-^J-C-U a .>> Al it I ^IjVI 

4__3"i a 1 3 j__j___i___J I J-i-l-i 4_jljU 3j-A_J__ l_^___j_u_>^J ^j_i_CJ1 4-Jj)j)U > *(H 
Cj I^^LjJ I <jlJ a JL_>. <: Ll3 1 (jT f5 CajC-1 oLLsXJ Cjj— >» ^__1__3 a j___ul ,l_/Q ,j£Lt_aJ 

(Jjj-J 1 4_J I t_u J J (■<! J 1 1 I Jl_4> ^JjL-XJ (jl l—i-OJ. 1^ i! Sj * '^tH l^"< 1 1 

vljjJLJtJ ^c-CjJI u_Uj 4_ujjljJI 4__o__>.jJl_1!I ^y-itl 1 ^ j 2 L ^Ul l-J m,H JMLo 
<-ilI J j--b Jl_|_>-jJ 1 oJ 1 1 u ^jV t^_-, o 1^ 4J ^.u-lI ^^.j i t__jl j fl 

^jjJ j-ial^-i-i j_L_eL>-^l frLiJui ^jj Jj 4 j_i__iL_vVl ^ jj-^jJLl ^,^5 if! 
j>1 o", rVI ^1 ^UU_JI Jj oLpV 4_^j>UI oULlxVI 




(LuoajLoJI CjUjISJI j9hj m juuJlSllujI 



4j^g <4_uajljJ1 4_l^jJuJ1 J^p* ilitflj Mill ^jjj C^^Lal ) \0i ^Lc ^ 

4_uajljJI ^juojUljo oLvxJ La ^1 (^Jsjj ^ylll) 4,.. lLia JI 3jLc1 Cil jU r jl 

^yfc Lujj ij^eJjJuJI jjlalll 3^ j f.gtf jjjfil 4 1 i,o3 id d_j U r CxajjlJ ^ijjjJalll CjIjJlaJIj 
Jjse_4_a]l ClI jjfj i 4_}_«^u_J_<-g GJ I 3j_j_ji_jJI ^jJjuU ^jJI ^J^Ilil jLLi| ( _ ;r £ ^jj 
(^Jl LlSLaj LjL^o^ lja.jLrt-a ^jj^J Cj^?L>JI 0 jui> Jioo £_j^IjJI jji I j i u m£jjL<L>JI 
♦ 1 g i>>lj^j1 Jjj9 j_jj3LvI (jJo£i 4_ao^_3 L^J ^Ljj V 4-ui 4_>oLlI! £^>>Vl <jl ^L^jJ 
^ j jj^i ^-o-t 1 1 ( 3 mi^s > V IJuLlc I t_ r </->j jLJm^l I Jufc i r ♦ uaj jj Lijl :cJL3j 
t j-jJ^Ls-^I ^.1 <\ \c ^ I a "< A 1 3jJj LT -3 Lflijo £-3j Lo L^>j) i^i <3j^j_>JL1 j_&1jli]| 
L^jL^ jJ-jj ^ylll U*i 1 1 CjI^_Jl1IIj 3jj 3 all il 3 1->J1 4 K mi «a LfrLajJLa 

< -*J i-uJ 4_Ij^_aI,I jjI— cujlII ^uj ^^jlII) CjL_i_>J1 La n 3jLcl dil j„l<t_t_a . 3 ^ 

^^yjjl cHj Ij-J-Jt^ ijjjiaj Cjlj-i-JLJ Cj^jLSfcJ £-4_4_uJ (^^IjJL^Jl L^_JLSj_>J L_3jJaJ 

jjj] *<Lx.j-uJI j I ^j?c_>JI J~m ">> jj- 4 *1 3— <-u 4lua-lll CjLa^la, ill jj\ mi r <±jj_>o 

^J>kaj cialjj-rtrif.,».LO jLiLul ^ 0 , ,m «Mechanism 4_JI» dlli^a 

.oLu_>J1 ^ (JjLL*. jjo <L3jjuj 4 In~»-1>L La £_<a ^Jjsjisj ^1 
Jju La£ « jJ^>.))j «£JijjJl» ^^lo-LJI ^j^ 3 J^jIj £-u3^ji {JaigelJI I Ju4> ^jl^ Jl3J^ 

jlj 3"< .ill)) 2UL>.j-o J^-ju Jl3 <li>.j^I ^jJI l ^j > jU"iH <_jj.I(<i^Lj I mi'm (j;jJI Jjiil 

3'm ^j! ^1 ^ f 1. 1, J I £ya ^VLJ^—^ SJUlJ ^,3, J 3 -V J-L-tJ ^Lj 1 ^ J ia ^ 3 jU Kf^Jjiaj 

iLT J^j?tlll jjIallJI ^j^ 0 3jj_t-o CxaujI ^juiSJI 4jjj U"i II Cjlj^Lt." . cUl^JiJI 

(^Jj *.LmjI \ $)r J-3j V JLJLjj ig-^JLl I Ji ajL^. j^Js ^ulu (^( ^jJLuaJl Cjlj-xilll 
4 t mi ilLi La I . *^L_>- CjJL>.j JLB 4j jj U" \ \ Cjlj 3 311 4 K ml a I J-^jj ,4_ujj|jJI 

j-jj A .»J1 4 i t^i a (jl j-A j mi 3 *i °> (^j_j_2L>-Vl Jj?t- ..nil CjIjJlj 4_l£Llii 

4-jj, ^ U"t CjIj-iju 4_l3 <1jJL>o L^La JAiJI^ . Mjv 1 ^1 ^LvLc L y2>\jJcu % $\ 3Jlj_L>JI 
^1 \jtj ii^ia I <>>jl 3juju>JI ^l^jVl a *{d>*^^ ur^! t^-Sjt? C 1 ^?^" 

J_dlj^ J^l-3J juju>J'I ^o^-'u 4 j 3 j "ill 3jjLlJI Cj^L>JI ^3 .^l^ijVI 

.^j^sb^Vl J^cJI ^1 3jujl^ iaL^I J^lAi 



m^jj) LaH 1 1 c_>jL_u^M 1 JlA jS-mU ^c-t-uaf t~t-LJtJ j-l^L^V I ? Lc_Lc j^a s^jjLj 

^jloj <£jdlj <«Speciational Evolution ^rtj^j j>^» ^ n uaj c£*l <S'^ 

^P-Jlj * L_^_aJJ jLiMI (^jj_L=ljJI jlj i <iVl CjljJLa OjuS ^yJj oLJxjVI ( " ( n 1 j 4_j I 
aj-g-t^l La (j^l LaJLic ijtj j i u flj ^-3 CjI m tiJ I (cJju ^jjU .l.tlitl (3^-5^ 

,>o ^-Uj V 4j1 (-3j^_ju (^jJl ^Normalizing Selection ^ j i U!l <_jl_J«^jVI 

^La I Ju^Jj ijj>-Vf 1 <^> MJ (j^o jjLli^JI (^>iaJLJ ^ 4_*jj_<_u CjIj^Lsj Cj a Jcv 

Jljj>JI ojl>J-Jl (J^ 0 5j-j*J j-A LcjJ jlj_2JL_uV| I Ju4i ^Jiiua (j| ( _PdIj^j3| ,j_a j-flja 

*\ dJJj ^ j . u t ^Uj V <Lijj (j-fl ^jJI -kJI Qjl^JJI Ijla JUL Mi 
La 3 ucj (j^Lcj c.jv. <Early Cambrian ^j-u^JI 2ul Juj Precambrian 

jjlc ^^a^Ljj 1 j&Jtj .Paleozoic ^jjj_JLJI j tfi 4jI ju jlLo juj^. <U^\ ^\ 

i^jyJt t<Lplj_L>. 4 it mi (jfOMj ijr l\^>- V] (jVI LgJ-A 3^ ^cJ ^yjJN- Jo Lea *^ I 

jl^l i_Laj|jJlXI ^yJu-AJi ojij-jJl (3^> 4_jJI Ljj-jil Lo L^-jJa jJa! jj (jH-Ji < 3 Jl_u l_4_J3 
.(j\)ni\\ jj^yuz c-LojU L^Lkl (^jdl (oj'j^^ JculjIiJl 

jjja j^yk. 4"nir La (juijUj JuxljJI cr 1 ^^ cr^"^ ^Pleiotropic ^jjIiII SjjulLo 

polygenic ^jbJIjJUu a ^j^l^ill .Un Ml CjUij^Lo ^t^ta ^La JULiJ t4j^^Ua 4 rnr-> 
Cj^L>-I JLlII <jJlAj 4(j^>- ijjn ^!i^V Laj^jv^j jjjju 3jl>-|^J( 4j^iail 4 fli^ill ^jl ^^jLt-CJ 
4 jlr.Lilj t4 j.->>Li ^j^a ^Ij^Vl 4_aj>.^LuaJ 4 i mi ML) 4 a < uL>> 4,c<uaI CjI j CjLu_>JI ^j^j 

,Mjjlj_a 1 gLL>u 4_jj_»_uaJI ^j-^a (jjj 4_^LJI ^ J^l>£. 

CjI d juaJl L;r ic ^c$jLi_ulj_J aj. 2j 4_j^j1 mi t tl 4j|j^JL (j^ U **< miIJ plii a Jlj La^ 
4_i_uljji ^jV a j_al I Juij ij-_LjL_ILll 4jjj^aJl CjLL_j>J! ^ lr j ^pL-lJl «aJi 




SuuAmjLoJI CjUjISJI j^bj :6>-«ajl mil 6. I.luj I 



Evolutionary ^j^lalll jl j S " ...VI Jl^a ) J^juoVl m, HIj 5, \ 5 *U j^l^kJI 
U$ i(J7 h JJl^HI ^JL. 4 j ( ^t"m. * (*j ja^joJI iaLcj^l oLjj Stasis 

<<LLa j^jl ^JLj^j ^ j^x oi-fl ^jj^j ls _gj)"i.< .i a qjh _ £c_jjLlI1 I JL4J <U^Ll1I,I <LLoj^| 

CjLlLlo>. cLSj^Lj t Organelles ^^j^^lujj cjL_ua£.j *Ll£.j cjLajjj^a^ 

J-a Cj1_j1j_j_>J1 f-L^jjLij <J-4_*JI ^jjjJ \ ^jj ^yjJI 5 ts\ tn V"iU cl 1^ r Cjljj 

cjLlUIII au ^^lll Ectotherms ^jl^_>JI ^jjaJIll cjLc*jL>. ^j- 4 

lt jS> CjLjjL_2_jJI ^vAjlj a 4 j|jLjjJI c j_o I^Jlj tHiLjl a 'q^Ul J<i,, ujj «L_j_j>- Lil 1 

Endotherms ^IjlJI ^jJI oljj 4-o>-« ^\ (< n^ljjJl^ udl ^ ..^1^ cj1_uL<jj_iJ1 

La L^-lB j^I^Jo Lklfljlj iOLlaIxjQ ^yS L^jL_>- ^ j U T> 3j Jl2JI 1 ^ tr-i ii j^ylll 

j-a 1 $ «j i^j^jJll u \ i^i tH jl (j i .j^^j ^ ^jL-ojVI ^ ^jubLiij 

tcjjjLj ^ C-ocj ^ylll CjIj jtMl -S ju4> (jr Lc ^juj\ Lil <J-£^ 

£>j$j-ud 4 n j c (jr S jjfc ^-j-uljlJI 1 JuSi JlLa ^jLfl <ilJj ^aj . L^jj) o i h t, 1 i n ^ S3 j 

(j^LnJl 3^ >jJj " Mil I j-jVI 4 1 >^itc_>3 t^tj lUfl c-jLV<*iVI I ^ o"i 

Lalj ^jjU^tl ^JlSIII Lai :u^Jul (>a Jcvlj VI ejlitiiVI 



Ltf>gJ<}-uJI 



CjLjj-C 4_iijLj>Jl jj-LaJI dras, j i^>l Cu> < 4_j_C. LluaJ 1 4 j <i Pill JL*-a ^ CjJLscj 
,4_Ll^ VO jlLa 4 jlr C^L£ 1 o r jm stJLlI ^ 41a Ml 4_j*jjJl jj_a> e-ja^Jl 
aJLA (J^»L 4_<jij^jLa ^j-utjejj 1 ^1 «2Lcjj» ^\ JU jjlaJjl LlA ^Hj j-JaJLi 
jj^aiJ CjI^U j_jtTJt <JLio1^ toLlxcu-seltJI (J^£. (^£> ^-il<^U j-A c. m Mill (3^3 

^ a iCjL^jlII <?Jufc tujuA ojAjli\ CjL^LlL>*VI 4_ijJj Ly l£. jj^UUl 4^^jua ^ 
I J j all 1 j jJLxj <j£-<u V 4_j3e_|_Tcj ^jjlalJI ^ I 2 j 11 jjXj 4_j_j>JI CjLjLSJI ^jJLc 
jj^a ^ Jio -c_>l _sc "mVIj i HI C_^L*J J-Ad, tUj in j II ^jjjjl jJl 

^jjLUI ^ j r Lkjjlaj Cj I j L,<.u-d j 1 4 3 1 j U CjLljLSUI 1 uu a <jyHI 

dilj L$j mm 4jlj9Ij 4 3 ~w tLnJjVI ,jt 7c-CtL-uD .^jVl SLjcII JjjlaJI 

Ljj j 7v jll) CjLljL£j*1 <_yJ.if jrj-J ( n ^j— HI Cjbj "i mi a ,^3 ^c_judI^JI Cj^I 3 Ill 
Uaj>JI 4>SUj i^LcujVLfl 4_jjJLin CjLIj_j_>J1) LkLfljl jrUj mijj^-JIj 
^ * j i U 1 1 ejUtlbVI (Jj^-La jj-C (j rt.,r»Q jJa *:LLjjVI I Jl4> <jl ^jj^ j "iCJ I 
CjIjI nua a .^c_)LitJL)Vl L^ajL^Il i hJ ^^13 1 4_jL*JI 4_jI I Jala L^Jj jjj^ 

(^iajvju La Lr l£. Li Jo «^jjjlj» 1 flKj A ^-^J LjJ-jVI aj-JX—LM (^G- jjlalJI 

(j-a t_j La (j3-J.il Lt^3 ([J^q_LI 1 lZjLuIjlj^ Lj, ■ j "i C J i—£ . ^ ^ ^ nil I JU& 

^ 1 1 nil /)-a jr^j^lll LJsVi ^jL-a L=r L. j^-Uj jjj ~_ya O-LdJ JL3 ( LJtJjL l^a J3l^ 

^j_oJI L^^jJ^j ^ »Loi» II t rtM.-i<l jJj ^(Lljj^ (j^jVl (^k- SLi-^JI j <r) 
4jLc l^^L^I UjLa <u> lsjVl CJ jx. cjj L^..j,"i < \ j Jjl j^. Ls>Ll_>.I 

Ol jlj d Utl jl Ji^>lj ciilj J>5-bj ^LojjVI /yi jJlJs Jii_<u ^ a i4j| i^>ll 

j j U**i f I (^-a ^3_5 £juDava OjL^ L^jL^ j Jl_jj |^4 j ir^lll 1 £~tf\j^a d fl.ti.,-v! La^-a^ 

^1 oLJ^KJI ^ Lbjac jli Jlij <ya l^Li) ^jVl ^1 3 \ ^IS^VI 

La_L3^ .(cjLitllj^l J^alj_c 4JjJ^ua ^ I j 4 nit o 4_uaU. CjLL_a Cj_J/Li 
1 ^ j j^jJ .i^ mij 4 j i ♦ "i 1, 1 CjLjISLII I j j j ^ jjl da^^L ^j^lJL>Jl (jrubb I JLC 

jJl^VI La>jj-Laj ^SLJ a Is j i^> ^3 r_ya 1 ^ j '°> (3-3 La ^^^i^. j SjJLI 

Jl_>> V > 4-Lal mi mj . ^^jVl j_^tj Lg_ajJaj L7 )l£. IjUiLi ?r !<^>J V IjljJLju 



fc-uaiOoJI CjLljISJI J9 hj .mil £ I '. u/l 



a La Ujuvj L^Lp-j .((Evolutionary Progress ^j^laj ^Lojj! 4jL 



3jjj_JaJ Lj 4_jJLc V ^ tj jln II VuVl <jl «(J5jL» 5 1^ fj^A Ljs^LLajl 

/A^ , *\ fjj* ^Tl^I ^^I^-ojI «4jJi^jLj^0i> J! w L: JjJ^ ^jJalj *4 jlr Lull 
^ jj_j>j_II ^1 >- Evolutionary Lineages 4jjj tvdl Ciljl mtl ^ 

J..t it ) J, <>> ^Vl <Jljj {j <i < J-3 ^^jJI Lg_ju3lj_ju J-LllII O^^f ^ ^ J U r jjfc 

(J-ualLaj J^-i O^J 36 cJ>^ (( OJL) ^ }) L)J-^ p*J iUII t—jLit-jLiVi La] 

CjLjjwj_<j ^j^o (jlajVl ^jyi^. L> ^juulj j-ajJU 4_c Luj 2i:L ^Jj j»J-JJ Ljjj ^jj 
4 jlr Ua ^j-a Ju>o ^yjJI -ij-jJUl ^ JljJljJI dJLJL^S <jJJj £_<a a . « 1 ri j nU ^jL^ 1 o a 

J-^j nil i? j-A ^Ljj 4 j-a-ji_lJLi 4_a.\ (j"< i »i 1,1 4 p rr-ill ^jLj^ 4_clj 4_<ij^Lll 4j_Ll>JI 
LI Lo^j ^jjialiJl j— Lt **( 1 1 ^ « j Jq (__a^j->>l» (jr^ 1 (( ^-4-^ jL*Sul Us j_A 
cJJli JL!i_oj k(jj U"dl 4_iAjI1 3juJu_«J1 JjIjl_JI tjrt-J i>« V V'VI 4 jlr 

Ju3 J£i_j_^J! Ij-A g-j-tT^ Cj Lo jii<i'^ t La M^Li A lIjL! 3_l->J I ^jiaJLJ <<i**(^l 

i— a^L<-u j L^lc 4_iilUt_>Q 3jj t<~\ ) J^wjVI CjI jl i^t rt. -c »-^^L<_ul ^yS 

I*\oskeleton 4_l>.jL^ 4_xLi^ ^/Vl ^^^JLl oUlj_^>J c^j^^Jla *cjLjLS-iJI 
4j^U"<11 3j_j_ t( , U ^ cdljJ t Endo skeleton 4 A 4_>oLij 4_LiLiiIj 

jjL^ LqJ-u i (j L(_lj>J I j 4 lj <i Cj Ijj-ua Lj jJ 4-^_se-iia LliL^jlV a LLiLjjI a till 
^jfc t( juL^s Jljv jjLo jj o ill LSjLi Cj 1 j 1 < ^ ^ U ^ JudLJl ^^vjLkJI JSL14II 

.Crabs >^lJ1 cjLjIIoj-ui ^I^jI ^i>»f J^sj ci^' 



MS 



Interaction JjLlU J^Lilll j-a 11 <_jlitIj}U julaa cJlii J^sLc udLiAj 

4_j_>.jL>. CjLL_ud 3jj_ju3 j, ^^jjJl ^ ^j <jkll < U a < 11 j-a-sLlC (j-u 

4 1 ts\,% \ \ Q trt*) 4 \ (t a mi a jj ln"i" V j-loLLuJI ^>j_4^ t^c-jLitaj^l I ji 4_jj1 jXa 

JuaJj tC3 Ju^>J! i In o rtt L^j 4 <\ i iij ^jJl jLL>^/l 4-Lal£Lfl dJuaJj 4_^o jJa_U£ Lulj 
Jj tjjlajJI 4j^iaj (Jj£ {y* 4JLjJL>Jl djufc ^ jjj^ jJ jiSjjJU (jj-t* j I JlI I i-iljjl 

Geofroy -j a c*jL^ ciJL^J) J ^ '4_JjuU 4_jIjjJ1 j-c1j_j3j 

(jMialrJI (>a Lcjj J^UjJ! I ju5s * t MM ^Lc 43LiJj^ jl^I ^ «St.Hilare 

^ij-f.nJl L^-JJ q-u-SLuJI 1 JUb j t~ r.lj « JJ» *L>. LiLIj -J 1 -*-^ 'Ujl^-*^ Cr^i L^^Ji 
<j-UJ JL£j <4 mi aj ^,.u.>Jl i U o ill 4_jl_a£jj J-A ujI Sfclu^/I (^-Lc ^_iljJl JLjJUIj 

. 4j I jjJ 1 ijr ujj\^ jl U"i \ 1 ^yjj/jl jJ 4 j ..I ilL <:! j_<_j Jj-aLjJILi 1!h1 o 

c_>1 < u-j .l itlLlI 4 *i j j II c_3jjii eiiaSuJl Jy» L^jSL^jj 1 4 . j .-*.J I CjLuISLII 

<j\ i j r A ^X-jJl ^yl^- J »4jjliaJI u^jjJaJl Cj_>o 3Lj_>JI 4ia-ol ji L^JLbjj CjI ii ts> 
SjJlUI (jLfl i4 .lIj.^JI 4^a j IVmU ^ ^JiLo L^i (joi-J 4jj ^ Vi t, I CjLo^aJI dJLA 

^■•j mi o jjfc Jl!I ^ m -sJI (U gitl ^SLgfc it ^-ua_5t3 L^jI J JLj>. ^yS (-ajSJUI ^^Ll 
^ j ^1 4Ju Sjj <or J n "i Ti LoJlLc M"'-^ ^* jjUtl (-jLitljVl JoLju 

_i lj_a S/ 1 Cjj_^cj i^jJLall 1 ^rlrvjja Cj^L<-u ciijj 4 n-b^ 4_uuj ^^ajl 

(Ju£lJI ^ ^j^ejseJj ^jjjJI _i I V 1 La! t 3juJL>Jl 4 *ut| £-A QJ^J^J ^ ^j-J^' 
T Ll jJI Jxy r C-d^jJb (JLj^vVl j Jj^_ij .jjISJlIIj 3Lx_>JI jjj-LuD I j j °> 
(jl Jj nil tlnn 4 Lufcj <3j a iZuljlH jlj_Sl cJljSJUI w Lc 5, \ r 1 mil 




4 <iU ffl /jJ^SJi (j-* 0 U-JlJ q^L>JI ^j^j /ya JjJfc- J£ jjjJI I Jut ( i « l"t 

^jj^J ujVl <i""w| JJUllj clt-p> (jruj a ^ ^J^aj^lj <_jV| ^ 4jj^£jJ| 

^LoJI SjJfcLLi) 4 ii! SjJjJLl L^LsJI 1 agSMju JUT. ^jjjJoLlLa £r^J-<-"J-« 

_ ^Ij (jiU (Lj>L>JI ^oLiJI ^IjJL^VI |>Lm a'QU c j.j, oil Crossing - over 

^_ya JL.V l^j LlLuv 4 alljJLl oLuau^xJI CjLj_4 ^ys 3ju>.|j ?r j rtl" _ 1 irtj I 4_3jLuallj 
J-LjljO 3jLij ^yjk 4-j> xVJ I j . Luajl 1 j i 4_otL?Jll ^Lj_>J1 (<j*j}La Lgjjj) csVl 
^£ 4_jvL>o J-cTlju _ ^jjju _ icjjjejji] 4_u-u>Jl 4_j_j^jjlJI c-j^Lo-l^l 

.^yJLuWl ujlitjjVl Ju-d^ I^Ur 4j9jLuaII JjloIjj Jo>. Juu }Ll». I jSLaj 

J-*-3 i5j^£UJj pji " t.ll Jj) j rttl 4JL J f n CjLaL>JI d Jut Juaj iJj^>*3 

elJjl ^SuM u_jjJlj>. JU£. f>fl>i1 J fll-T a JliJ u-iLieJuVI J j n< i^U 

4 2 j <i "h" ^yS ujLieajVI ^_j>o La <J£ J J Cx^j Cr^ 4 j *j iUtl 

4 2Uu^lil j j r 4jjLUI L^Jjbi J\ jjjl 4jI ,q\ JlLq tfjij-sl i g \ i ^ dJ ^1 

J 1 J-<-uJ I jj-C- 4jj_a_t_o 4jL*-1 1 *'J^ Sj (-jLitjj^l 3j3jJLl ^j-aJ1 Jut (Jjtij 
tLxj^Vl ^ JL*£uM BjJu ^Lfl LiUi ^oj .SjJLaJI ^JujJ Ul^l£. 4_Lo UjLitil (^JuM 

ujLitJljVI ^^jb (^ylll 1. 1 5 ill Fitness 4_u^>i <^. r l L^jjJ j-^l jj ^ j_Uj V 
JiUj V 4_ulitijV! SJ-lII ^jl^j oj » " <i~2 Lh?^' J '>^^' JJlc ^jlj jWitl 
3jj_Jl Cr A . 1 ^ j i> jj^o ^lCjJI c ^ r Ll _ L$XJj 4jj jJI ^ I Ju>. 4ijJuuo 4_j_caj VI 
.4jLoj < n a £j-tH L^J^L>. (j-o Jj-oIjj 4_lsLjlLo J1_l>.| l^-U jJ^Hj ( _ y jJI 

ijuii 4_3tju3 - jujju jirw _ Jul jj)U~«ti SjutUii ^j^jii ^llji J-«Kj (j! 

^jLl-iJI : Lufc jplLLaLjj (j^LaLc 4^t_pj j^Lalll <( OJU ' ^ W J r ^ 4 iril nil ^yl^. ^ jJI 
^IJI ui>L>J! lLdLoj 0 >>t t J ilJLLt cJlj U-fl dUj ^aj >L? tj jUfl t_jlit-oV1 j Lr liJ>Jl 



Up 9-^9^-" 



4la^>U <«Unit of selection u_iLitii^l 3jl*.j» j^jjjlal]! L >i*ju jL^I U 4_iaLo 

L*£. LgLaj (_aJlit-4 JcJjLjo j^ialll Jt-*jG ^ L$J _ u olr ^IUj^ a^ . «3jLva» 4_*1£ (j! 

^yk. 4jVjJI <£j jjU-,tl CjI m, .alia 
^ioil ji^T jJlju^jO IjlAj jl (>yjl jl JL>J^ (jy>. <J*-<L) JlToUj JL3 (j^Ulj t_ilieJuVl 

1 jla <^l-se_a dUj «4 nl V jjVI Sjl^jJI)) ^ys « Target of selection ^La^^l 

.c_jlieIo^U j-iLXI 4juojJU JUvo>| j_L<u ^^ij iL^J^L>. ^ (j^>JI 
^j-^ ^,-5 OiJ- fu *W (jj-aJl CjLjJLjJL<_u 4j, ill jJI (jr iS_jJI a."t\\ (jL^ -X-aJj 

4^X1 ,3^Ld^JI {y* jujil < a^Jl ^ JiiaiJI Electrophoresis ^j^JI JJjJI 

fL$Ju qjh JljjJsI ^J! (^Jl Uva tOlj-xilil ^ L^j^jju Laj CjUxj>JI L y^\ < r\ ^ ^jC 
(J^L>JI j i "< au ^Jj^t SjiiJI jLuajl jlj (j^JJ iC_)Lit_ljVI 4_iLa-C: ^JJ- 3 

JjLt-jJ,! jjU "ill L-utJ a c-jL-t- <^>f ^ ^"i a.l a ( _ r _£ (jL^J i^Lje_jL>VI > flj 4II a-A 

V jj-jjdJI «King jJ^»j ((Kimura Ijj q j <» J_ l^c «Neutral Evolution » 

Jaj 4t_jUtiiMJ Lejufc jj-iJI ^yJJ 4-sLl^J (4_U^L ^jiJI 0 " Jj^ 3 ^^judl 




<LufliCLoJI iZjIIjISJI j^bj :6>ji null Kl mil 



(_)Li*JIjVI £_yA (j-GJL^>. £j-U j*_J_j_a_lll ^JL-UJ 4— ojuk 4_^>J1_ *JL S 1 QtA lJiJLjj 
<j" ml,! 4_fc 3^g_-^-JJ u U„lZj| ^1 Je ) II ^j^j (jJ^Vl 4JLjhJI ^ 1 ft >il 

oJufcj , LfcjIjJaV 4-uLaLLiVI 4 a j nil Ja m^La ^1 J^lSJL LjljvIj <_ il V YiVL) 

^ Sj-flljJLa j j r CjLLi^ Ol j J££ 4_C j-a-^J. I l]>] Lai . tJPj^UI 

^1 jJL C.L-L--V i4_LC.L<xl^*-Vl ^-j! ui til ( _ r Lc LfcJa^vj ^ ts\~ aj ( _ T cLaj>JI t_>LtJijVI 
^j-a-C- JjJ^-S t^J 4 05^f U^) 4£-Laj>JI ^JLuoJ 1 j i^i -fcj <J-cjJI ^jjjjj (JjLjlUI 

L_al >>>j ^L^j^U 4 Mii<ILj .(^jLU jljuil ^UUfl ^yi tltaaJJ ^LajdJ 

CjVLkJI oJlA Jla ^ a .^LalMj ^jLl^jJI ^JUalll j-A ♦ j-^T J^aLl cillj 

. 1 i i mLLq « ^^£1 La->J I c_)LieIL}VI» t-n o a 
dJJj i((^aJJ! <_>LieJjW ^-a-ioJ La <Jjj>- 4j <>>nM o ju4s <J^>- <Jju>JI Ju_al JLdJj 
( _ ;r ii (( Lis jj_j_-a » ((LlJLlId)) (jL^ 1 a £ ^ Jl_u L^a lj j"' ^ J-]wL->- £_a_s jj-^Ia £)i 

IjUg-l^ t^L>o ^j_a Ju Jl_>JI £j-LJI 4JUL*j La lJlxjus^II «£_aJ-ll <— iLsc-jljI » ^ 1 U a 
4j> j"o Lajj ^jJl^JI ^ji^l JuJl>JI ^jJJI Jj>^ (jV 4x.j_<_uJ La JLjjlL-uVI 

4 jU r 3^_^3 . i>j aJu _ (^jJI ^LstdJI I Jub t3l j aJI 4l^alj_a ^ jjljJal ^L>J 
, 4_o.| 4jj_JL3 lift c_»LitiiVI JaAJ JLajLL^I jjLa tiJJjJ * jl ^>U c_)LtJul 
^^jjJI J>U^VI» : _o^i I JoJl_>- L>1 U i^i a 4j Jjl_lj_juuI jjl J 4? ^^L^ ^'^ L -^J 

jL£ La LIj .((Species Turnover ^^Ul Jj..^. -i!t» jl «Species Replacement 
^1 ((Macro-evolutions <j>j£-JI 4jj^UI o^LiiJI)) l ^j>o ^ 4-^>U. 4_^i 

,4_ujjljJl (jrul^UI 4llna C o " L^jI ^ Jl JUv V 
O Wiknn ^ ,„tj» ( ^ Jtj J« (jlj LtJl I Jl_^j ljLL^ >^> ^ ^VO ^L-£. ^ 

^j^uSU 4 ok;U ^ mlj dl» 4ju 4_Js > _c (^jJI * Sociobiology c->L,^.a- Lxll 



La-a j J-iSk > Lai 4aAl Ojiaj L;r 3 (jjfcji < uJ ^ylll CjL-u|j JlII oJlA 4_j_^a| rya <LlIJ 

Ja^. ^IjJI ^ SLLi.Lu cjLs}L>. jlisi cjLi^JI I jla <jU *^JI jut <c£V 

^ Ju Ju>> <_jLi£ j j) ^ In L^j^wqj ^j^a JjL£ <C-iLjt-4lL»Jll CjLjSjJ_cu ^ jj U"iH jjj 
j^lila 4.K.U1 «Ruse JJJJ» 4_ijj_^ 4_t_S JjLj t ^ \V\ ^Lc ^j-^jll I ju* 

♦ 5_Lg.L<Ti-w.y 1 CjU1^j_>J1 t— )L£jI r »j LaLa**< <hl u Ur Ij n 

J-uojJ La (JjjjU") (_aj_^l 4o| jJfc ((^j-j-ijj)) <-_>Lj£ tl*^* cl 4 - 1 ^^^ c_ jL_ljj1 (Jjlj 
j-A (^yjUll! ( > j m.TIj ifjj ,H > H 4.1 ^-jLi t>a 4__JI 

JLftj 1! JL9j t(( L? Sj-L<-uJl Jjt-jil! 4_j jU->J I 4 . i L-i£jJl! I 1 i*l » 4_i jL-ua^J 

Ja-jG 4j| -ij^*-^ 

<jj-L9a-a ^jjjJU>J,l ^j^-vjJj j..J I j IjlA ^ji^- J—Jj-'- 0 ' ^ JJ-' 3 ^' Q $ -a-Uj 

♦ Jj-ilL) < Uj^U ^^LoiiJI ((^Lll!)) 4jLwj 4_uljjJ| J^aljjiJ'l (j^j J^Lall! 4 I i^xi) 
j^^Jj 4rtj ,m {^JlII 4^iiaj UaiJI jji^j ^ ^V^ ^U. ^ «jj^J >) ti>» 

.^yixSj^JI I4J j t\ 1 >\ a u-jLjjjVI 
^1 (.li-lLi (jy^-^J «Cj1 t..a.'L>JH Llj^^J^oj » ual jLoJji.1 4_aJL9 ^JlII (JljjjlIJIj 
Lajfcl^-J <J-Uii £-aj icZjL^j-uaj (j-a 4_jj1^j_>J1 Cil * a"(>U ^ jjJu La JSJ JL>vll IjlA 
^LaJL^VI ^LkJl cljlj CjLa£j_LJI J_a ^1 SjLiVl 4>»tja LaLaJ ^ n r f JL^ 

CjLi£jJLuj 4_uoUw 4jLi£. 4j>.j Jlj9 « j^jj)) ^jl ,j-a <X.jJl ^ic »4_lSjj»^V| j^I_>J1 
4_uljjL_tJI M ^ a \ 4 < aj <oLxl a g:l a-Jxjl 4 j r 1 a 5j T <3 ^ clh 4 

.{jtjuiLj duj-iJ$\ oI^MjlIIj < njtVl jlj-irJj t Altruism jIIj^Ij Aggressiveness 

(j-a 4I3 ^j^j ^<uj CjLa^Lc j^fcljlb jj-a (_Jt]JJ,l 4jjLij La ^kt a ^jl ^jualjJl jj_a^ 
4^vjj Ljr ^ j_jjLjJI Lfcl^J->a 4 U ujjI JLcJ L^jIj t(<Uii Lcjj Jj) ^Ij-^VI 

_ j_*IjLuj (Jj^Llj j I Sj_tlLu» Lai _ 4 1 1 ^>"< a <<& l j-a a t^JJU < JT L_uLuJ! ^LxJJl 

^^ylll «JL»Lc.jjua^J,l 4jJjJU5tjo ^jyic L <i j f hLjj . £_<_JjJ! 4_aj_^i_a_i ^cal^JI c_jLieJLj^?lj 




<Lfc*ftJOflJI CiLuHJI jjjhj :<Vjj null ft. 1 1 ml 



^JLJJ JL>» «£*I_>Jtl L^VjJ^JJ)) fit- ^ J ' 'V 1 

4 ijmtt JL^j j-Aj <w*>-Vl dJ^L-uJl ^JLjlI J£JI JL>J,1 j^i 4jlsL> ^jej^-il 

>-fll>u od- 5 ^ Crh 1 J-iL^II J^LUJI j-o J : J!l« cjV}L^UI J£ 

.^VUil ^! ^ llUj£ jK o!i 

j£. 4. j *q 4_J1 ^ jJl «j^Jj» i_iLl^j ♦ jl J^- 4JL_j_jlaJ Jj SjJL-cu^a 

Jjt^ \jjt j^ji . jl^_pJI jj^jl >jLlu j£. 4_l3 La < '<i* >?> jL_ujVI cd^Luu 

^cjusjj 4_Lti <Jj i^ljjl JUJ_tL l_9^Lj>. ^-Usj-^a Cal t_ <a-JL>Jll 1 l. ^ J^-lj ^.Ll 
jjjJij) JL^H J* J * flJI LUL_jijJi ^jl^o jl i,i mil 

1 yU-3U_<_uJ j^- « mi<J ^jLjll^ ^Ju-aJ jl jjj i^_<-uVI I JUfc > n P J J^. 

Jill WLJI JLuiVl gji J* 4JVjJU ^lU^U I jla 

ojl>.! Lulsju ^jl* J Jl)) J^l Jl j-M.tl JuljJ Sj-jj^Vl CjI^-LuJI ^ 

4jJ^ Jj^-ju ^L>u CjIjL>oVI oJJt jL Jj >1j J^-j J9 ((S^jL^I 

. ^yJ J ^1 U H Vl )VI 4jI^_lJ| ^3 ( < <r^~ L-3j_OJ 4_Lflj-JUO CjIj-UU j_0 (JL>lII 

^J> Lojj^ t JUJL a II jjiSUI 4jI JL> j-A 0 JJ r^ ^Lc-^JI ^_<sLj^_jJI jl - ^ 

jl t^J 6^ ^ < U H j^Hj I ^ j ^ j-<tJ jJl CjL^-lU jju-a_« ' U n_fl 

Jll cjljLj/VUa * a_>.1j <?L>»jI jj cjL1ijj^_J1 J| 4j^j_U1 ^>L^>-Vt j_« ^jj-LaJI 

j-G^-JI j^i LfcjjJU^ajj L^Jlc-^p 3jLi] j^-cj V CjLoj^_J1 <?JlA Cu-tL 1 $ i ^j-aj 

ULijl JJ L&Ljjf j_« 4 j i>i t "U cjLjISJI ^ ^. ^ _ V .^j^lll 0 n o ->tl J! 

-Llj^_>J1 CjLJVI ^t\t a 1 J_i 4-ljIjjJI 3j uiJI ^j-u-iJ t4-^jl. u±Iljs 

.(^^pJI I^ULjij 4j>.jI < Mlie^oj 4_i_L) 4_^_3tlll 4 j r hLoj^I 



^Lt ,XU L^aLc <, aij >JU 4_p^Jj_iJ! Jjl ,„U ^ j n< II ^ ti>-L»u <ji 

j-<kl^laJI j < lit 4jjJL-*3 4 i o frjj j^JLcVl L;r _A ^J^M .Lm..nj jry Urn 

LjLjojI djJbLLs JSU jl Ca>. tjjU~!t 4_JUjl4 (JJjlLj Lj L^La 4-uslifejj < 4_c*-^J^ljJ I 
a\ ti^jLVoVI 4j3j1 i^i U ^.^r. 1 1 h^s till j iiiLoi ^[yjj <3Jlj»j (Jj-^-tj 4_u^_5 

.CiLulSDl -yi 3jujl>JI 

^Se^tJ 4-SL_t^jJI LuJa^JL^l jJr ic f-Lbj 

I jl La JuJl^kj LiiJli 4JIL0I (j-^J t,j^>^<j_iJI^ L> ixal Till 4gi ut 4-11 jlj Lo*L>u 
JJulj 4 j o ft> f ^Ju<i ^ tajju jt ^-jljjlll J_l3 CiLuiJ -L9 nLilH <-_>LitIuVI 4_Jl C-uL£ 
4_u-a^_t^^_Aj^iJI 4 j j <j-JJI 3jL<lJj * Polyploidy 4_^j_^j_«j^iJ! oLcj-^>J.I 

Cr u->JI ja^UI ^ S^jjll J*l j-jlJI dU j ^-ti. j * Chromosomal Reconstruction 

^ya 4-jju (jl 1 nlr ^jdl ^jjJIj .^l^j^/l ^jx^lj jj) U~ 1 1 4 jl <* *} 4^<u4-uo 





^^LJI j \ £] jjfc Ecology 4 H ^k. 

^j>Jl : 4 j n i"i \ L_£j ->Jl I i U mi^JI^ 4 j t^a-t "ill 

4_u«|jjJ| Ji f * ^jil j_A> I o B t 4ijLA 4__>.jJlJ 

^4 m j II ^JUJ {JJ nj,n~*}\ 

4JL1 4 <i 1 * c I j—x-xsu A*"U) «Haeckel 
cTjMj juu <±i_jJ Ls 4j£L!^ . «■ 4 » j ^ U ! 1 c-t-u OjJ-*-"^ 

jjfc « 4 _ r JvjJj^Lj|)) 4 qJLSLj 4 1 — a : 4-Ij. ft 

<jlj_L>JI i-LiJj-J ^yllJI CjLi5}<L_*J! 4x: j_a^e-0 4_ui|jJ 
^ j r J I ^jl £ Lj — tia — c 4j tlaj — >JLl Jta^ojJU 

j£ 4 "iijj ^iti _ ji uoj >.Lj _ «<_ ;r j>^i^ji)) 



«Cil j r Uo^j)) ...4..* _i iUW) 




^jjLlIl 4_l^IjJ>j (((j^jj jij !» j <_ 7 ^>'J « ^j^jJLLaj) tru iij I » ^ in r JlLo 

aej L<J J— £ ^1 — jr -t.u'iVl L Jt\ <>i "1 7i4 \ ^jlj 4_jjj_&V ^J-AiLajO CjI J oSi\—uJ\ 
U'tlj .^slj^aVL^) ^LloJ! Jjalj_Cj J ( n ill (jyS 4-Laj> dJIJ X II jrU QjljJliJ 
La jjfc ! Jk-Aj *4 7i\\riA Aju-lmX LaJaj 4-q5L^q 4_La_>. ^j^o 3jj-<jJt-x3 till Jul 

.((WXirby^b^ «W.Paley «o^j}j'j T » CjLLi^ 4 r <1 cul£ 

<J_»j-fl>^UI ^.Ll JL_5_3 ^i-^ t ii m IL j mi f, j^i til "ill (jj— SJI JlSLj ^cJ JL^v. ^1 (jr^-J 

L>.j_4^(j L^jjJa ojjjijl ^yitll t4_jjl 4UU (jj^-Liil ^r.r d^lj i4j^SLiJ1 4jj t->j ( « ^ t j j U 11 

CjL^Iiiill jl iIL^-lj Jol 1 Ti 1 uVlj i t ^j^*JLJIj 4jjLHI (jJLlj O^Lual (Jj t( nm^Jlj 

AJI g^tUI 

^ 4,, j ?&j ((Alexander Humboldt cJj t ^ a jj i . m<, It j tV\ 1 a,\ ;r ) A * 0 

^ ^JtLa JjaU^ 3jlj->JI 4jvjjJ ^m'i 4o^jfct 1 J^tfl ^CjljLiij 4 jn jti L<a!jJL>Jl 

^Ljj^us cjjLa» jJL) juIjJI (jUaJI t jl^J blolJ^ List ^j/^^Jl »lU»tl 

^Lu ^ 4_uLUI ^LU! Lj^lji-^ Uix^a UU ^Lc ^ «Hart Merriani 




?6uulJI pic L^jhj OU'gUiJ ^1 



«<jjj1-i» 4_j^ , Lflj M ^jJi ((^IjjVl J-uoI)) Cj-iLl^ j-^uJ La J ), c 4juu^1\ CjLuuljjJI 
1 ^ o j ftiLa-<a ^^"dlj jjaiflLuJL^j 4 t * \ iUtl jJb\^xi\ u Uc)j ^yjj-A^UI j^iJI 

l^j-IcIj < Teleology ^LiJI j^LoJI «oJJ^ M o^L) 4 ' " <^2aJI ^y9j .3jju>JLI 

^L^JJsl I Ju4> ^^l^. j . Lfc^jl in r j CjLuI^JI £j jj I j j <^>a 4j9 mil jjJu 

oIj—iJLjJI ^-j a > (J.«j Milt 4 \ j. i I ! ^qJx. Ci K^jjjlj)) JUlj 

1 * ".->"<■ U of Jj . 4. j fl (jnj tj ^ jJ I ^LJfcJI >U m.jJI jf 43 L j 

mi U <?Juk y»j 1 4 1 j j \ \ f.\ o Ir ^ l-o j a I 3j-jl-i L>- 4_*Jalj iL-j-ijJs 

4 jj j jUtl Jj 1^11 oLijlSUI oJJb f*j-a\ n jlj ((SdjLuLSJI <>a 

1 j yut \ Qj a"t «, n a 4_l1_joJ I JoLujj^/I ^ * a JJiaJ IjLtwj « 5 1 j > La-i£ LJL 1 

4-j.>.jJ _p j <..i <i Tl ^^aj Ljua_>J 1 L_o ))j . « S 4 j n^j J <i ^ I <Jj«Ij_jlJI j*l 4jj j „^ 1 1 
(jijj "kJI <iLiLi JLaJj ijjLiutJl j? 0 1 t <uv "i 1 1 <lu ^jlcj J\5-<JI 4_lu ^ci^-j 

jljv I ((Harper j_» j La> » (jL^ Li_>^J^ t ol * ^ y "<tt 4_Lu Ul <ri 5 ^Ir ^jj^S^j 
^^k- 4 j JS'Li-x Ljl^u cuLlUI *Lj£. - Jj! ^j! _ JjIj? 

u ^ 'U^JtH^' ^Ulc ^yk. \j^>- S ^VV ^^1^ C^jL^ ^jlJl tJ^JiJl "n «i 4 

4 m.JI 4_lx/1jJ 4 lihVo _ l^Uyrt - 2LuLJLll 4jxJI 4_^|jJ C-JljLa ^jVI 
^LC 0^-=vj L^J (j^^f J ^ ^^131 CjLojI JLj j ^Urtll 4_Lu Lai . 4_aj!j_xj>J I 




Oj-oJI 3Ljj>- i IfliflJ 4_t-JjJLl! £^jlojj<j ^jISUI £jj jlj^a^ 1 l_>Lc.j.uu.U 

J^IjjlIIj t43LcvLjJ_>.! cr"^ ~*J I J-1» lj m rtUtl Lit lj jj l) 4-lq_>o 4^>.jjj 

4_jjs 45jL1j jJI da^ujJl ^ t 4jLp^ Jj-ol 3_J Jj^aJ! ^jJ j-Sl jl u^jlj ^1 
^jljjj oLljuMj djjat^Jlj i^yiiill JoLjiiJI :L$iaj i4 t i\<\\ 4jCjj £ya -ilj-sVl 

4 j jUrtlt J^LdLJlII Jjj (j^J Uj 4_3jWi a c_3jjJo Cxj>u J^oUlJIj »1 5 jti 

.^cia^U! ^jLe-uail j^>*j ^j-ujLUI 

jlj «,uVl jJfc J«a-j_>Jll iU uijll m-UjJI jj jJI 4_l_u 4jjIj (j-«J 

i $ gfcj ^ylll jlj 5J mVI 4_JL^- L;J lc da^LstJ Lu .iljJaVl ^ j__ijLUI ^ 

« 4__u jj I JlJ I » J JfriL* .a jiaLiej (Jj-stJ L^j Joj <ML> I Jufcj ... »1 dl^^VI 

CjL^ajJa-« (j- 4 -ij-aJl eHi' Lo (JSLs >Ufl (— jLje-gjVI 4 jig f u jJI 

tfj J-coJlII 4_j^vjJj_ij)) 1 <>>jl kijj t4 m ill ^ys ^jjLlll Mill JiUjJ 



Local Population 4_tLJLl 3 «.ntll 4_l^ljj ^Lbj^Ja «< Population Biology 
4^1^ 4_^ljj : L;r A 4_^ljjJI t-uljjs.j .^jo-! ^fjj? nji) Jl uajl L;r ic ^Jt ^pJI 

^j^rt <TI DjLjJI Cj^J^lAJ (3jJtJt_>3 4_p.U^0 3jL2wJ jljjaVl JJldC) 3jj rut It 

11 4_i nj Jl-c 3 1 o i i f I— t5sl 4ji-^ 4_j t c h mX*> JL>JLl IjUb 4_juLLoj 

I j_llj_a «R. Pearl Jjj-jU »j» ^p-^a »1 « ml 1 ^ ^ a c ljJL Ly UI (jr juk>LijJI 
^ ^Jl ii fL lj o 4 *«A.J.LOTKA l£3yJ ^ . I»j «v.Volterra. 




?6JLlJI pic l^pjhj CiU^luuG ^1 

4_jj I j__i__>J I CjI a <j_!L_>JL I ^jjt c <*t ^ 1 o jjfe 4 i 1 j t\\ CjI <_uIjJlII (jjujLq-s 

*« Charles Elton ^J^JI JJjLji3» J 4l_u)> t_>Li^ ^ <X L^jL ^ ■ ^~ aI ^ 

L^J L_ S^IuL^a j»jLuujJI LlJVjJ^UJ i ^ ^ TV c_lLlSUI I JUfc J-Jaj ^_}jLj jlLoj 

cVjjfe L$j LgJjLu L ^ji\ 4_aj^ Irilb tj^l m, i tl 4_j_j>^]j_ij 4_ < _uljJi <jl ; i f, 
4__j_La_>JI Cj l^_j_i_HJ I C<1 o A? L^jI Clc-i-rv. / 4 jU> ^ > C<_>1_^ l ^ j < >-> Lj^J I ^_>- 1 mi U 
L^jjJjL-O 5j j m * t 1 Cj, v n fl ^3 .3jlj>*I^]| 3j j„,hi * It J I J-3 1 ^jrO ^yjJt 

CjL_uIj JlII CIIj J n<ij ljufcj ♦ 4 a 4j3tjj-jj J^5c_>s ^1 cJjj>uij ^gj^laaJi 

£_Ja3 (j! t^?tJ ^ylll 4, j. % \ \ \\ CjI_£_Jj jJl Lk^sljj <■.< -wIjjM (jL^jVl ^Jkl 
. LfljLal eTt frl SjJj Cj t i nt tl -ilj-^V <jr JLu>Jl j-t VJ i 

(cHM< JW') :Niche 5*141 

^jJI <Joseph Grinnel J-<j>->- <-2uj^>.)> {^ILajuLa ^yaj iff j * i j ^ ^IjJa 
4_^L^f ^^ic j^-aiJl Ijla «JUJ jJjLij)> 4^jLi j^j t 4_^>JI oUjISUI ^ 

<!n 1 »jJI jj-^ 10"*" ^W^^ (JJ^ 

cJ^^ ((Evelyn Hutchinson ^ , ; "< ^ ^L>- J^V cuk>j 

■ajl^oil ^buVl JJuOx JUc_a 4Ji! JjJJL ^UJl ^/i nil JUe_JJ cJillit-o 

^j-o 1^3^ cm, ■! j,l 3^LJLI ^IjJl I jua> ^Ljl cjLLl^ c j^i <4 j 

4i j iUU (j^j'^ (l^^f Us 1 -^^ <_liLie_A $ Ijufc ^j^J '4_jl_j_ij 

; 9 j ^>^j ^j^c (jJJj ^jXc Jju L_fl j t^j 1^1 (^1 ^ 4_ al mi j 

CjIjLaJ)) 

CjLLc. _ 4-aLiJjl ^l^jVl^ 4 xLtJI 4 




Ij^Jj < 4_j_3 £jJt-ll ljufc ^>3->»J ^Jib> <JMIj 4_jI^- c_-UjJb V ti j-UL_<a ^^IjJljk 

*|jLcVlj <4_j^_Ji^>J| Ol Jl_j_JLL£ L^jL^ diLoj n g ->>»-J 1 <>>jt 4_tl i ml 

I Jj-r^j £_Lc-J La J£ (jr^- (3^Wi .CjL^j" all p fl" o jJLa <jr^J 4 j » j i U 1 1 

JLt^JL^j iOljLUIj j»>^Ii ^pUI cul ^U,,.tK) Geographic Barriers 

djLjk J^l 0^ 4JjJ'_ Sjl^Ij SjL2 



Competition ^Ul 

LajIjT «Ojjlji» cJljudj JlJSj hJj^Id JlI^j 4 • j j In 1 1 (^^l^jjIjJ 4_i3jj»_«_ft 

Jo- 1 4jV 4 m j 11 ^_Lt_> ^.U" miU ^Lolufcl JLstA 5^Js 4 ^ f^ljjV 4 _^.7<J.l I 

Ja^l )> 4_»Li^ i4 uu^LlJLI ^1 jjVl jljv! ^1 ^ojI ^1 ^jJj ^1 J^l >jlJI 




?*6JutJI pic lQ=>jku CiU'9lui3 ^1 



Jl2u5 i<.. Mi til Cj>L£T pUt a cSjJLo (jiuLuJI I jufc^ < JjjJJ I Jufc jUaj 
Lb Lcj CxCjJu IjI 4_ju3U*^) a 4 .j / til 4_SjJl_jJ1 JjljJU JL^I ^JJ ti-cjua n 



4_3C-Uj La t_i-uuljjJ ^JlJl JL_>J1 CjLuISJ! oJufc J >m \ j|j 1 jl <l»jJLj>Jt 

c^jl mo IjJ 43jLuij (j.n'^LrfJt cjjj^ cjVL-4-I^1 j1-5>jJ .4^LjJLI jjIjII 

J^-JI j jj JL_JI 4J£T all £j jjl a ^t ; s> aj3LilJL£ 4 >JU £j ^jVl 

ojla t Flora 4_ul > 7 1 1 j? Fauna 4_tllj_j_>Jl o>bbVI ^yi jrO r j^a-je^a 

jlj-sl 4 iiln r II jJj>- Lbj^jl JjJ 5jJic.aj 4_3t_jublj jLj! 4J ^jjSLj CjVL>J| 

^ o^Lcj ^ jJI ((^yl^Jl J j ua JLSLil jl-^I 5^ IjlAj t 4-ijU U 41a VI 

^ i^>tll j^lj! ^^cLa^Jl ^yu^lJILlI ijr* 4JL>- u-jjJlx ^ lr j^JaL^^I 4_t^ljj 
K-jj-a! ^ uLuJ Ml ^I^jI u ^tj CjjLJiI La J \c .PllOCCnc ^yju -inj) j I ill 
J)j tr> a (Jd^ 3 dry^ ualLa dJI Jul ^jLjLaJI C-J>l£a) 4_ujJL>JI ^Ir. 4_jJLa-^Jl 
^^ui^lHil 4£j-A_xa ^yS SljJtJl j*La! 4_ujJ_>JI lSLj^-a| CjLjJu V o f^>*i ^aJj i^LaUL 

.3JJJL>UI JjljJLl <jr^ 
J^tu <jt : Lr ^ l£I>JI <-A>L^ J^c — a cJL_£ 4J" — oJLl j 

jj S 4^^*11 CjjIj u ^1\ 4 gin U 1 1 ^(4-uLp^l 4.ij^3l» JJL*J <jl jj^LOU 

4 jU tl S^jiLJll 4JA^.>UI 4jLar~, util J ■> r u Jlj^l ljulb 4jLvVl 4-1^^,0 




jLajjI <yA <Oc Uj VI L^ijjj^v JVj " l^VI ^>Sw<u V lI^-l^ .^^LqJI 
(ju/jL>.)) ^yj^jjJl ^JUJ! jloJj ♦ < >>>Vl c-jl i ^yi^. ^jJaVl J^UI 

oUI^-o^kJ! ^I^j! <>a «cjL_uLu)) cr l^ 4 ■LLo-t.ll <-_> j!_^t_U! ^ Ij^jjl-c «Gause 

dJLA 1 /Mj lf\ *U\\ JjJU J-3l>J f JU& 4JLo- ^ VI CjjLJfcJ V 

^jjjlB)) : al a < nl La «{jjujL>.)) ^_iJoj _ 4_uIjl_JLI 4jI JlaLTo» ^1 4_sLl^>VL) _ ^jLlU! 

V 4_xjwj^u ^.lUl «Law of Competitive Exclusion (jrt ^aUlI1 jL«. r^Vi 

i^j-=»-l d>VL>- r.<i mm^I vJJUli Juljj . 3jl»Jj ^ Jl^wI^IJI iil"c^a (jyc jJJ 

3j>l_tJI tjr ^ II <j_a 4j! j -t c. iSjucLSJI oJl& ^ oULulIL*-uL^ _«Jlj3 <3juJl_c 
Jjj^s Ly JLc (jrt-A^LLLo JjuaJL L)L£ _ tjr^c.jJLlI ^jl ^^ju La I jl L$J L^-C.Lja^l 
LqjIj i JUJu5eIlJLi 3 JL>.|j S^Lua JjlHL 4j^L» uu La ^1 VI - dJ j Ti mi a ^ cu-uj 

4_xj>JI CjLuISJI ^1 j_jt (jruj (j^LuJJj . ciJj "< 01 a ^jLlLvl J " a (jLj^Lyj 

j-jVI -^y^-A ^lieJLil < U t, t >> jJlxo^j _ Ll9j-C La£ _ 4jjajcaj 
(>* cr^y>^JJ^^ V cPI ** To-a SlIxj ^ 4_Ji_jLjl1IJ jJjjVt ^^ic 

La-> <LjJjlj « ^jjj I J » (jL^La jjfc I Juk JjlJj '^LjjLj 4__ijvL> ( y J a jL*iuLiVI i4_i_jwL) 

f£u (j^UlJI ju-tij La j )c j ^Principle of Divergence iViJI ljL^a» gl a ml 
^jiLa ^jJI .«Species Selection ^^Ul <_>LieJijVU JjjL>J ^a »«j La 

<^J*-«J cJuljloVI ^oJJI Jslj_5l p]r\ » a L_>L^t_xxij| ilua-5t-a VI 4 n j n -»J1 
i^j^lajJI <Laj) ^ <r »j c-jLsc-jjVI d>La^_5_a L ^ j °t jJal ^Jxj V 4_jla_c. <jr Aj i^L-l^LJI 
(^c&j}] J^LxVh) '.3^ JjJu ^-lxiLj QjJt>\ Ull oJuk j^t, i,*-7,tl ckijll Jjjj I JL^ij 

.«Species Replacement 
oLLiJI djLjLij cjtJ-jj t^i t Ull ^j^So cjUI j j ->JI (>u L y J ^LZil\^ 

iAJLse-uaJI 4_ijlil CjLstU rntt (jl .ij^i (JT ^ 3j n"l ml,! CjLuL^LJI Lai t»j t'n\\ ^Ir 

^ci uaj 4_Lj^-Ls 4_x^1_£i 4_LJ2 iifLal £>JlAj) ^jl^LIl (Jui^LlIII (j^J JLa_3 

1 oK (j^LiaJi 3jljx -il-ijj SjLjJI ^ j .(^4 ,,i al Tf tl c-^l^lsVI 3i j -w uLaj-L4 

^j-a ^a-CjJi ^l^J -4 , (< '^Ulll L-^lj»UVl 1 "< Cjjlj 3! JijIjJ.1 ^»Lo 
Lloj! 4 alri<Uj CJ^LkV! 4_aLr<^j 4 U ftjX\ J^I^jl!! 4_cj^jae_a jJL < "i j (jai^LuJI 
j-i-T J^aU. LaLjI 4_^jLiij lil <4-a^LSj| 4^ ^>Jcv j ^^ojJ 4jLs ^j! M.tll 3-a-H 

.Predation ^1 j^VI 




fly 1m .11 pic l&>jhj CUgUiJ &\ 



4je_jJtjj ,4-J-4-uJt 4_lLj_J| L_3jjJfiJ! ^pJ-PO <j£. j-3C_*J 1 j» 1 CjL-uj IaII (jjl^J 

J.i-u ) "J ^ n _u ^_yjJI L - f j5> <J^ 0^° ^ 4JLjJLus 4 j— t-uJ (jLa t 1 J ^ t 

cry*- C> /0 <jLt-aJiiI! j SjLjjJLi 1 ^ at 1 " ^JaJLll ^>J *^ 4JsLjX 

4j9UL^ ^L^jjI mi jjfc I JUfcj tUr £.jJLl1 ill! 4_JL»JI 4 j mi-fcJI 

v ^oj^jlj (_jJLc L^JLiju Lc-i L^jjjJ jj^a Ju^J 4«ju»L>- «4 j I miLu 4^jar j,3 1 Jj-lm \ )) ^ 
; — o^JLi L^J ! — oj Jk — 9j t^yjl V H >1 £_)Lio CjI j «4 — j sa jj lj — j — «_oVl oJUb 

.«R. Selective Strategy » 




t In tin £-cb!jJLa -L>- JLkl Sj j < nttl ^*u>- CjLulj ^.cuTn^ <LullSl 2lx.^qj>J,1 Lai 
4^9^ ^ < (i ?->JI £yuj j^-Ijj j-4JtJl JjiaJ Lfcjl^sl j j o"n ^,111 £-J ^jVI (jr^J 

JtiSj ^^_>.Vl £j (jr* 2b^aJ| 2l*ju^LJLIj LgJLu I <ij a JuJuiJl ^^-aBlxlLI 
^lUi^t a 4_^a-a_>Jlt 4_ul V luVI 4 1 > i"t i.iVi ^yLi "1 ^.1.1 (3iiaf 

. « K.Selective Strategy » 

4-3 Li£ t " < 1 nlj 1 Ljj£ jljjj CjjJLI lLjV Julc <j! 4lxJI ^-Ll jIjj JuaJj 

jLAl^-jJIj 4ii_*Vl «David Lack ciJV j JjL^ jlUj .3^ j ^ *]i 
jl jijj <jj^l £^-LP L- 0 -^- Sj^-ui • 11 ^jt L*_lIdj_<3 itiiij 

^1 tUll SjJuj ^psjJUj (J-iJsLlIII LfrbaJuLa < <L1_j_cjJI J^aljJtlLj L&j!j_3 1 

^1 c_3LJli_l£VI IjLA J jJftj « CjLu-uj "> ntl 4_cul^_J/j ^^ULl Jjj ' ^ J 
jjt o!j J^JI fljk Trtl ^^lt 3j JL5 5jj ch«H (jf I ^ "(</-» ^L>. ^loj 4_£>.j 

((^L^aJI t-jLit-ljVt)) jLLJ ^ VI j In j V 4 j fl ^Jl 3j,\ a\ \ oJJt 

^j^flU I ju* <jl o^oj La (jLci^gj .(^Ifdl Ji^^tl jiajl) Group Selection 
«oJV» ^La 14 j rl oJi >VI oU^-j^JI jJl Oi r L7 Ll VI j.Uij V 

<jf Ij j jjfj i4_j^JiJJ1 ajufc 4_-*-^.Ij-*j oJLH^-l? «G.C. Williams J^aL_Jj»j 

4-jj-J L Ju-« J I ^_A^aJtxJ! J^a aj, j-g J - 3j_j_JLu_M ^3e_rtJ CjjJLI CjVjUu* lLsLxjj! 
Ls^ j f nrtj ^j-Slx-J (jLiuuIuVlj (J-^LxiJI CjV Jucaj < £-jjj_jJI 4 j a-jjja] (Jj-^a) 

^aJj « I ^"<j 1 + mi» ^yjl jJI Pit! 5^Sj3 n |j^L<fcj ♦ < nr ^UjJI J iniitl 

liijlj l£j Ju I » ^ ^ "« t j i U 4 j ] I »1 oir ^j-o ^i>- 1 (jl ^yic 

^ (ftSLjfclu (jl (l>^-<u ^M^Utl (jt («Birch ^^.uwj « Andre Wartha 

. \ ^"<^l!ilSL> 4 U jljJLl J-al j^l < r <-ae 'V' ^LSjjJqj 3j j < »t tl CjI <r>l a^a 

(ia-jJaj frl **< ^1 tl j-jj ^ a j 3j) 1 M rt I (j? p I tj I liSLa :4J1aL>.j ^cjJI I '\ 

IjjI 4.u mJI ^ u S U 1 1 Jlj^I tilta ^1 Laj t_sLL>Jl 4_£^->-j < i^ill 

1— a>j j r j cjIj — »1->J I I — ^oj) 1^1 CjL_jIj-j_>J I ui r ^^Js « I — ^ j 1 5-^ >» 
jJUdJI 4 j<j,al_ujJ j_i^jJI J -JbtHI ^La L_«j^j . ciibjUJaMJl 

(^jJI CjIj j »"i II jjl Li] ( . n^j 1 4 j I 1 J J 4i>jL>. CjIjjJ-a ^jji I ^ U » La 5 




T<vi m)I pic lfr>j±t CjU^Uu ^'l 



Co-evolution ■ iM ^-j^U§<w>Jt 

Jl_LI^ . J j jr 4 n uaj j? LjJJ-i Lai pi <^> n Mlj SjLjjJl (jrj_j £j-iJI 

^^ja cj! j-LtTil I <j! 4_i3 ^_<>> L^ic Hail o jufc ( > ^Yi) (((jUJ)) 

jULud LAj_i£.j ) 4j^_JI c_*jIjVIj ^^j^a-H-II ^JjjI «-) j-jLfu-C ^-tc— 
^cjsb^w ^yja l^jt o 4_jjl^ILaj L$J 4jjLcwO CjI >j-*j ^1 (Jl-ijp i(<- . if u- ^t l Cj^L^T 
j Lit— u? <j I i— 2j^_*-t I £ya j . ^ i 1 1 c- JaT J I 1 ^ taj L^jL^uj, "i n a I <ui_C 

j tfCl ^^-Aj - 4j^_aJ! c-uljV I La! . LgjLmj "< li (jrJ-J JL>J1 ciiJjL^a tCjl jJLt_j 

1 <i (j j f j ^_jLjJI 1 o flj -> <« J-k jl2J_^ . L^jL-uj I a a j-j1^3 Sjjj I jut 

(j^a ^aj J£ JuJj^J *^JU ^yj^il j — j — flV! Joi iJJI SjLj) f^j-M 

\$'tAj ijJ^LjujJl (^yj-JjJ ^^liXl 4jL>. 4jLa^>. ( _ ;y ic. ^j^AJ Laj (joulj-flJI 

i lit t<~\~ » ^jJI ^Lcjj <LLwu^a _a (j^jJLid (>1lJ <jL£ jJ La^ I J^Laj ^tUt I 4.HIH jl 
^aJLc Liajf <_3aj-JLja j_A La JiLa * j o $'tn S^jI JuM <-jj_>JI 1 1 .i"ill jL — 

1 , ■ ^ j 3j>jl_LaJI Cj Lj La— jSkJ 1 ^ji^J 4_j_ usL>- ^jl dajx^L c. r.L>. . CjLjLjJJ I 

0^ oli tyLuir Vi cjM^I cjL!j_pJI jj^a cjLjJI (^a-^u (alkaloids cjLjI ^J_5J 1 
4jj1jqj<H cjLcLajJ! ojufc ^a J-aUiJI SjjlII! cjUI^oJI ojla J 




iZiL^Jjfcuil 



^Jb jJj i j> _yj\jIL$ K $\ (jjle. Iji ts\J a <v (^j-ojJ 4j>»j_ij»ll olj aJ_<fc JlLa CjjJL>.j 

JaU-JIj symbiosis 4 tlul tt,lj mutualism J^l^JlJI oVL*. ^ I caj^ ♦ * 
ojla J_uol_li LojLl£.j t 4_j_^jJ^_j_JI oQM-aJI j3_uo ^ys La j j r j parasitism 

^ flj ) ii Till \rTi\\ (jjSLj CjVL>JI (jr^J » "'^J 5j JIlv (j^ 1 J I jjl^p-J 3^ i'iv 
^LajJ j, ^Iri^ Lfcj I j <i*i i n I j (jrjjSjJaJl £rU 4j9}L*JI ^L>o <jr fl ^ m MjJl < ; u < nfl jJt 

• (jjljJ 4JL>. (jr 3 3j j mi * 1 1 
L^aj) m-v JlitJ Ju9 4 K 1 j .^^qLjJI 3j r Lai I jjfc <j*J9jJ<aJI (j-\_> jjj Ij 
tiJ^L^JLj IjJU^ a 4 i ii jj^aJI £^oj i n-n JLj3 <±*j t^ljJLsVI (JL->- 
O Jj^j 4_j|jL» Lua j ^-v- j ^jjjjJLi^JJ JLjIjJ I lioLStH! 4_j?c_lL> 4JLL*_a 4JiiiLa 
i4 i njj^flJI jPh i (JJ^L^JI -j^a j ae <j 3_}LtJl tj^-lj ♦ (4 iiU rt,l ^ ^ 

4_a>L*J1 *ju* <j! 4_o tJ _S_jJIj . 4-j^pl mi «U 1 g^aLl£ j j t j i u~\ q\ ^Al j3l£Jo 

Cj ^ -a- „. ill 1 j i^i ^ VLae_<o (JSLiiuj (j^j.JLallj 4_*_ujj_aJ1 (j-uj oj^>.jJI 3_}JUl_1U 
SLuLt^Vl 4jtfllSLJJ Sl^lULj 4_^Utjj t 4 j iU"U 4U^aVI cZjIj 4 j m Jl 

^^Mll (8jAil§ UlMil 4JJt 

4^>Lc j^JJ jLil (>a Jj! _ I *A _ «Elton j^JJ)) 0 nMl <±^LJ! jjl^ 

3_iUI ^Lu (^1^ 5jjL_a1I CjIjL-jlHI ^ L^iLiLv ^jl t 4_ul,.\ c 4JLJ i <i ^ 
CjLjLlIJI oJlAj . 1>> ! I ^J-tiLoItll 4 A or ) 4-jj tr\r j-jlc. CjLjjSLa -j^s 4_u! Jutil 
dil niv JIcj ^1 Herbivores <_jLA^V1 o>L^1 cjUI^>J1 ^LaL ^ 
^1 Carnivores ^^JJI jJI ^UkJI L^f ^ ^Ij .4JLJLJ! 

4^1 jljlsi ajLJLJ! ^ Sj^Vij ijui^ji 2iiuji a^\^w ju: 

^ jt _ y IlJ1 Lj^-pSLJ 1 1 giLaJLd ^ c^^j) ^— 1 ^ j CjIj^ All 1 ^ I". n "i a 



■ 



?<vi mII pic l^>jhj oUgLuu ^1 

4 SJL>J1 oLj^SLa (jl lju* ryi ^ <xl jj .((Decomposers o^LJLJU 



i^Juua 1 ^ 'mi ((Producers cjL%ZLUL1» _j CjLjI, ,i,<TI o <_Jl^>^j Ijl^Jj . LajJLju 
.((Consumers -'^ ^ " _» 4 L.,lUJI cjLo1> ^^l—J 4j^H! ^JjjVl 
^ u a 7?~ V ( f >^UI o}L£T) 4_JiUJl j-l^t L> ^ 1 4J^>L^ 

ijjuj "i n~ LajLa£ (jl Jj 4 ^4_j_jl_!lJl 4 nl :>J1) i inn 11 Cj^L^T t-Ij L^—oLxlo 

. 4 r.u rtJ L^C jj ^jJ3 dul^ jJ ^^1^ L&jUu-O 

4JLJ ,„tl <> 4_^LUI 4_iL»JI oUIjh-^) c_jLA^Vl ^ k) 1 -* j^J 

J^jH-* ^ IjLcLAj UjUvjj t (4jJUUl 4_ii^JI) fj-3*ljl CjM^Tj (4_i^1 JuJI 

Cj}L£| 4_xuL5 ^1 USj-C jJ dJJj ^ri>i"jj t ^l^)Vl JJL£, ^ VjLuj JjuUl ^c^v 
CjLjLJLJI *1j^L (JJ^lju CjI j jpJI ^Ijjt o- 4 <-^t La j J .^"n ^-j! mi r 
i^JjJLJlj J^LiJl ^jjLie^a jl (j-Gl u<-itlj CjLUlIIj i }^2j>J\ f.\ j_<-u 4.a1I^JU 

jjI (jjJ CjIj-JLuC ^ J VI p uaj V ^j^till di^L^T 4^cuLj3 1 <i Lu 4 Llj uu ^-?e->Jl 
( j^5 Lftj j r j jj-cn tf Ij ^jl j uaJI ^j-^a Lft>j_LC.j ^L>— «-ui I L&j Juualu^ CjLj! j j 1 1 
LgJ&Jj < L^abfc-jvl Cj I jj^>J \ 3j? ^ '(^J^^^ 1 ^^ jj jUJl 

4_i^sLit_jj CjUI m"< . irl 4J f\ o \jJt tj^Jj tL^jjjj jljJsl JJLC ^ L^ir. J2j 

(— aljjJIj 4 L^-flJl e_i^Tu_>J 1 Cj^L^T ^ya £j\ jl t^3t_>iJI < U i « j-Toa (j-saiej Lg— l£ 
1 on; t(daj*JI i .i >J C< <>>j— djl < _- r IiJI 4_^^L<mlJI cl>ljj_t^l_LiJLJI c£LlaL) 

jj-^a oj^j^o j-jx. » 1 fn i r iVl Ijla |jt jj .uJa *4jjjlaJ1 3^JsjJJ 4_lmJJLj Lai 
JLc ((2L5LO.V! 4j^J1» ^ ^LkiJ! Jiui3 ^>^! JA^L a^UJI obLUI 

^jJI ^Lk2JI Lij^-j 4_ul jLiit 4ln.iu.tl ^ 4JLU1 oUL>Jl L»jt IjL^ 4 LlU3jl 

...^jjtlll CiM^T 4lLjjj (^jJI ^ILloJI 4-Lq j t i^>fj tjjj^j jJLusf c. < mi til CjM^T 4U mm 
(jt^II) q\j Cy 6 LbJJLC i— ^Lt-/Ja I t*!!^ "i.< uj ^^III -U U^TI _ ^Ll^o _ JUvjj (± .-L--^ 
,j^<U L» JSLlu ^jJI jA LjLcLuaj Jj ^JJuJI ^j-a^LuJI IjLAj i(4_uLuiX. CjLjljjjv 

.Pyramid of Numbers 4LJLJI oLlj.pJ ^jjlaJI <iii<ii.ri 




4_t^Utjj _ JjIjVI juxiakJI j^jLlt <j-aj < L^-jJI ^ a "< *n (jP-H 4 j d-jJLua.il I 
^jjljJlJ ^ ^"i i ill j j CjjL^ 1_La /yjj *4 j rt j*n^> "<ll <~L»_lj jJl 4 mfli 

( j^aj 33_J_4-II 1 <g mil ir> ^ JUJl_kj ^yic 4__l_>JI dsLaKJI 3Lj_>. 

j-La 3j JL> j^— 5 1 C hgfcj i^>l Ji— 4_^j _i^JL 1 SjL^Jtl oJuk ^jt . 4£j J£j L^jJLuaj 

I <j < 11 rt" <j I (U^w^Ij CjLjLjJJI 3JL>. . 4.j.ojJI <— LujIj jJL) (jrdju ui 1 1 ^L*ILaI 

4_jj-^ l 4_u_j_lIo LT k. Lr _L < _4 mi r Ij \ j j -r m ,j jl jc j, l ^1 

J_J ^yjLuLnJI ^LtUI 4^ jn ^JLa t u_Uj_pJI iJLv ^ Ul .4 u utl JxjI^jJI 

4_ul_j_>J I 4 U miLuq (j^s JuJLaJI 4 1 ir> f a jjfc LcjI _ 4jj j mi r ^*_>. ^JLULj £jj 
^LjJufcl 3j_l J ^23 j_*Jl oJuk 4__jIj^ ^jLs (j-aj ,dL.u^A\ 4jL^^Lc j 

LajJ j^l ^jj ^cJ i^uMJUU^auSl <_jjjjj| J^JlII ^j-^ ^U. 4jLo Jul_l_ iiiili 

oj ui fcj Sjj^kjJLI ^l^j^/i LjjJlJ3 ^la (jj—iiil l-Lu^jj La jjl. at ju V 

4 jnjli^ll LujSjjua ^jl dJJ j {jr* JU *3 Ui^- 0 ^ * JLal^l Jju CjIj^JlJII 

4-Cj o >,t,l (_3>Ll_>.L> j j j ^ JLj>. ^yJ] L-dlLitJ JjLjJ,! 1 JlAj i L4I0 */0 jjLasJu V 

j <4jLajMjj <-sVT 4 t i<n ^Ij-*. L^cl^jl jjlc ^Juj ^Ll>s jj jUILa , 4_ul j j -kJI 
L^jjj t ^L«_3 3jujl>- ^I^jI ciLil^l ^1 4__>.lj <"nn jl 3^Lpl oX&> ^1 4ia^>Lo 




TK'tjill pic Ijpjhj CjUgUuJ ^1 



LflLa jjj^all JJuJ! /ya '/^ jjL>o Ju9 jj_daJI ^IjjI £^a ailtLjusjj aLuSj^C JL^ La 

jL^-JI ij5Lp.V Lil^Ijj 0! Jj J^J^i cjL^kai 4 , ,,.,ftL cdJj 

j uif j-tiiLiil j-^ljl ^ 4mi ill CjLJjJuM ^a JuJl^JI 1 Ju* Liu 

4 i £ I jJl^>- J (jy* j iUII ^jjLjlILj 4iojjj CajL£ ^^^1 0jjju>. /ys 4 u ill ^Jlc jj-j>o Juu 
tjjl m. til J j| 4-L-v. jj ^Sul 4_J£ c-kiliej JUJljJI £j-aJ! Ijufcj iCjLjLuLll 

Alexender v. CuJjj inil (jj^ J 

» ^ A CjLc Lqj>l1 I 4j_u p I * 1 ^»iLlJL>JI ^ ■■ 1 " j 1 1 

ua frlUtl I SjljIj 4_J_jLkj cjLu/Ijj ^ 0-?*^ ^ J'^ q «Humboldt 
3 j.n^ti 4^! jdl jL^i^l cjLU ^ to il j^Vl ^Jj ^IjJLI <>a JaUAl ^Zi\ 
oLa^UIl ^J! jL 4j| ^ . jjVl ,,r,U jL^Vl oL>U ^1 

(j^ajLua^JI jrU Jsa-JjJl ^ 4-^ol o ~i ft>l jSj 4J$L!j idjljLiJiJI <?Jl& (j<J 4 j <i j j 
^>Sw<u J a " Q lU<n ..^J ^ jJI <L gj r^t^H L^jLLa^. 4a^^jj 4 nUia JSJ 4_j^IjjL>JI 

jloLlaJJ [£j t ^ V! I ^LLaJtJI 4_i_j£'jj 4_>LliJ (JT ^ ^ njli ^a-l>Jll S^SlJs ^rtVl'nj 

(j^aj t Ly 3 1 jJL>J I I ^ t qj^a t n I "i 1 La^ja 4-1j1 ^" U 4 j m i 1 1 ^^ajl ^.W CjI js 
(> _ T ^ 1* I 1 j 1 1 j ~ . ..1 c,j I frlj— «-u j-_t-a-ll Lbj j La A 3jJa_aJt! CjLj1_»JJ ^ 1 i^j 

xjj^jl J)> ■ U>-wV ^ILll 4 j <i j LuaoJI 4_^^L«JI ^j-Cj jJj ( I uajl tt klUiaj La^ ... 1 ^ j.*^ 

4j_uJ1 f 1 «jg jL^j ^ mi r ^ullll q^-oJI ^jji ^jjliiJI < i\ t^)\\ 4jI Ju JuLaj . luIjLSJI 
^JlA V uu ^j-JjL^t-A « dJ j. „j_a-rt> (J[a-A)) <?Jil3jl ^jJI jJI L;T Jx. 4_uL_joJ1 

. Laj^xj t. «j 1 nil t>i>.L>j 4ujuuaiJ! JoLaj^l 

■ 



<Lj_u ^Ac» l_jLj£ jjk <JL>JU I JJt <_ ;J _3 ojHaiy tiJJj oljLjol q\S JuaJ^ 

«Eugene Warming ^-Lajlj utu»*jj» 4iJ|i ^\ AM ^U. ^jJ! iwoLjLill 

4_JI£L^_l!3 l£J^ 4liuijJuo £LjI J£" jLSj *4 mMI ^JLaJ Ll j jIjlj j>l£ t^jJI 

(J^qIjjJIj 4jj <>v>JI JoL^jVI £_> j ^3 <j-u JajjJI (JT ic- ^ufcj-}£j3 ^Jjlo-u 4-J ^£ 
^-x^^-jj 4_».jJl£ 4_ul _L<a llj t »j) <JaJ I j 3jlj_>Jlj «:UlL£ 4— uLj -j-dJ I 

C-i^-T A\ jl£ JlJsJj > CjLjJIj *-Laj_>J,l < U « njJl (jr 3 jj^L^j-dJI 3 ,j-^jj-IiJl 

.((OLLlIU 4_i^! jJL>JI 
(j.»n < <Uf> tiJL^ Jljj3» (j^Ljj^sVI ^cJLjlII jL^ (jJj-Lu-» 1 1 (jjJLlI 3" « 11 a 

4 Httl 5 j ♦ j j U ! I oLI jJcljl^VI ^jI ^1 4_^ ^ Jjl «Fredric Clements 

oLjl nil jj £_jL1j Mo) «Thomton ^jjJijjjj » <?j-£3 Ua <iJJj 

^Li^j jL*_Aj| Laj-^o c ^lII «Krakatau jl_JL£lj-£» Sj—jj^*. ^ 4_j^_JI 

<JL*_jL£ jl Juu j j-<d-Q ^yJiLoj ^_<CL,iTr a I gjl^ ^Lj3 ^1 ^^Jl ^ AAV ^Lc ^^Ja 
4-^vl l-u <a ^? 1 uajf 1 inn (jl -j^Lxa-i 4_ojL-l11I CjL t 1 1 ^jl ^Ir 

Lu*3 tL gj < VJI L$jLLa£ f^ji LaL^j ^j-t_!3 ^ji ^1 L^JLo-aJ J^-Laj t^-cjjj-^ 

(((jin t <iK» JiajwV JL_Uj .j-ji-Vl jl3 Ji_^ljJt 4_jj_jJ| ol3L_jJJI ^!>>f Lfcj^3--ij 
^-<Cc>-o ^jj^Sjj 4£jLiJ,l ^l^jVl j^Ii ^-jLu jl j^ -uj-i JI ^^.xal Jl3 j^a dj-lC-J 

^X-jJl Ijjk (jl . (jj_iLSJI 4 n >^> <U |j or j ^Lc ^1 In tl LaJaj ^cjj 

IjuJ lil CjLaIJI 4_1L>J 1 n '^j ^_jLj_1!1 ^jj <J1jVL>JI (jn t; ^^iJs * Jljlj ^ ^ **'J 

3 Li: ^ JUJI ^ U^) jL^iVl^ cjI jW^ 1 l> v 1 -^^ 1 

(- ( j*ijJlj JJaJI CjLjLoj L^_|i3 » j) <^ll jx. U^J ^ <r V ^1 V L ^-j! Till 

. »j.<ial I j-A j)Loj_>J I 1^1^^ ) "o ^ 




?<v i m 1 1 pic \&>jkkj oUgUuJ ^3*1 



j^Id ^Uaj (jf jlSJJII ^>aj «New England juM^JiJ ^_u» 4jlLs1 5 * ^ 

. jL-uj^U ^yjlU/i (hVI Jol mi > T 1 J \ n\ 4_jl3 jJLo ^ j r CjI JL^I ^ 4 rtU<U ^Ir 
^jjll Sj^kLLa (jr^jlj jljj JL^! j^j? J? JL^I I j-<5> ^ cr^J-^ 

^_c.L*iJI j Cr £_>j>_4^l j jUtl tltj^LJI t 4_uLi_Ll! l_)L».,<C<->JLI ^1 
^-j-o-UJi 4JU_cf o ^jJl «Henry David Thorian jLjjjj jl-JsIj c£>iA)> 

^jLa ^yJlliLij . 4_i JaJuJI ^ L$jjju>. «Climax *j 

(j I 1 <t ♦ ^-o-Ti-^ t> \ jJLqJt^l JUlj ^yju>. CjLjlIII ^IjjI jJj-stlJI j j j *C 

«"j La 1 M.i-Lfjj 1 d^Lals L^JLcTl^I Jl*j Ls>j_l*j (j! La^ t Lla-liId 4 1 I, I 

Super SjUJI 1 j i>> ^ UjL^m La j j m j Jj ^Organic Entity 
1^ mi o j ^> Jj-ij jnj > mi "<f I ljufc ^ .«organism 

M I ti^ a I j«_j__j_3lj dj jLLJvl ((^ii "< uK» ^jV L^3i j jl_>. Sjjjdl 3j ^ n! 

^-*Hj^>a (jy^ LkJ J^>-J Lr^- i> Jufc J^j . Lkj|j-fl! 

^ >JLl» Ji-flJ ^ Vjl_> «Associaton 4 U,!^ II » n\ ^Ij a ^ 

^Ua>Lc. ^ 4_cUj>JI J_>-| j jjjlj Lfl-c ^jjj^a ji^t j-j-ui -<< ((Community 




oLp^J&jJI 



,LdjJlA^ ^ Llo Flora& Fauna 3-ulj_pJ|j 4_3LlH| cj>LfcVI 

j^^j Lr >.^j ^lU<rtU Ijla J U tlm l <jLa ^Lj-^^l £j>*' l>* o^*j l>V 

<jl ^ »A*lU ^KJI ^ *-Aj>aJ11 ^^^iilbyij ^jjJxfcJI lUjIj^II ol\jJ*] 
J^vj ^yic i-o^jj V SLoLo^SM 4jj£^jJI a'jJt ^yz £jj J£J ^^U^w <jL£ 3 Liu jj 

JUjllJ ^ Lnrt"^ t U^JI j-^x.J uJjj .4j jiibj Vj Jj jiwVI jjill 
Herbert ^ m.,j1> . o^K » 4-cjujI ^jJI Ui^U I 

(((j-uIlcK)) ^jjbLla jula 4_cbjL«II 4jIj I^-a^j ^ 4 1 j\U ^ ( ^ ^ Y"V^ «Gleason 

^ a 1" -vj, I 4u-uJI »1 jl>J J JLC 4_iJI ^juajl Lo (jLc^u/j t4_uLiill jj^c 

cjI_IjI£LII /ya o^y^ 3 J^JJ^ O' Lj ' ^fl J^-^ O^J "^3 TJ**'^ 

^jJI »^» ^tl <U ^ (j nU Ijl^ ^ LbMUjIj 4 («Niche 



Ecosystem UmJI i#^&4t 

«A.G. Tonsley ^m.'ijj £. t ^^JL^Vl 4-uLJJl iluJl ^Lc 

J^Jjl_^s «R,Lindeman ^L^jjlU ,j» -ubl ^ MY J^Lstj^ 

4_x3j IS i a 4 li 1 "< U CjUj^JLI j ^ Jl_i tfjj \ a, \ \c I Juju>. Ijlaj ^ 1 U , ^ 1 1 
JL^j i^jj^l ^jjl Sjj^ud ^ 1 <i^lj j^>oj 3jUllj 4_^LLaJ| ((^jjJlJw j^yS ^ y j . 




L*ja>j-j^_>ijj 3 j UL1 j 4J9 LloJ 1 « tj^=> \ T(P\ I )> j lj.<C(-< u I 5jjj > >> ! L> 4_j_>. I i^i j 4,jft-u 
■ Uj ~»Jt I < U . .i^JI JM_>* ^ ^ , - )uk J^J *l£>^-^' l^I ^ q l* f<t J$ J>^J 

^ULcVl J£L Ijjl^j <^>^1 Jj 1 -, «-,tb Lju _ 2LaSI jail 2LUJLJ1 
i^t ^UlaV ^ > n^Jl JL»JW jjj^j ( ^ ^"V) « Evans jjLcbU Lcj U 

. 4_cfl Lfcjjj^Q JLjljO ^j_ul_tSj 1 fl-w j^-iv. JL*_)J 4_^oj 1 1 1 jJL^q L^Jj-io 

L_$j ^JLLajJoi ( _ ;r jJ! 4 j — <_uV I 4JI — <_ojJ I j_A CjLiL_j_Jl ojufc ^.g <J-*-^J 

.IBP ^^J^uJI g-oU>Jl 

^U'q iixjJLSJl ^uukLill (J^_jJU>o JjaVl ^^k. jl) jjjI=u ^ £j*Jj 4--u jitl 

LloJ I )>j ((4^j1_lj>»V| 4_j^j_^j» JIj {(^yjLjjJl £xJl->JU>) <-L>La- 1 <o a JL-uo 
3 jlc L<-u-<u jjj <_ylt>. ^1 ii^t" Mil 4_>-j jj LcuTl/C j 3j_i!t^ 4-iIjj 4^oj) tea i -a 

( JjJL>iJJ — lujI j S -^yo 4(0 <rt IS Loj (^^yAjj j n tl £_jLLaJI CjI MiljjJJ 




{ya y~<\ HjJL 4^a}l£j ^yiaj V 4_i^_>Jl ^ <uV ^LLxJLj 4 aLu 1,1 ^>J1 

p , ,< 1 4_jJLc (jjlia-J La (jl 4 iij ii "^Hj ♦ <J->Lj1j^>J1j LLiLjLJJI « ^ I,**:.* 

1 ^ • Aj " i ^iJl 4JLal£jJtl 3 Ju>- jJl j <<Vrr 4_j_3 «4 j i_u 4_^j-_Ja-La » 

3jUJL_C £-J jj I ^1 4 -J <rt + ill CjLuLSJI J j qj ^ i U 1 L> i n t, 1 j 
La : ^j* Jl j mJIj ♦ L^jj-iitJ i_tl j t. » l ^1 U j—Jlil ( 3 J 3J^_j_^JL>aj 

j-LieJ La Jjl jl ^(jy^ cJ^- 4 <_r^ fjjj^l 0 JJlc ^ 4_oSL»OXl J^olj_«JI 
^ ^1 ^jVl JSJL^L j! JJ* , Jlj_^JI IjLfc ^ 4-^tJ^a 4_)LvL£ t JLJ1 ^^ic- 
i JJt ^1^ t Ll_ij . J jJ I <— 3 $y Ir^> ! I 5 j L— t_^g Lub La 4 t-> < a 

(jjjjj i 1 J Jl_c ^ I 4 J-xLa-flJl jl 4j ^ uaJ I ^IjjVl <j I Jl_>o ^.j ^ t 111 

l> ujJ 4jSJj 7t_i_?c_u3 ljufcj . 3jL«JI J? SLlaljlJl jIoLUl CjLjLc. ^ 3_>j^jil 

uLjLuISJI ^jJj ^ tjifs >j I LgJ j^-c. i^j^l J-^l>c cilL^Ja 

4_LfcI ^^jS ^liSJLt^a orOJLkl £-LajL^}Li>) ^^ic-Jjlj 3-A La J^alj_«Jl ojufc j-^J 
1 j " A t * * Cjr 3j 4 t j (11 j^lj^>J1 3 J^ 0 ) cr^' La L^JLaj i^SjusJj 
4_t ^>L-^ La-a LilJj j. j rj> (Jl j ->J1 J_^M_^u ^ 4__i^UI -A ^ U ,.,t 1 

jj Vl y > C 4jjL_5_^a j^a ^r.,i>> "j 1 0 ^ 3 JU ,.A. . ^Ijjf in <1 ^ ^ La * 1 1 
L^j) Ur^J^* 4 nUUl ^ ^l>iVl JJL-C ^-Lu jl OjjL^^' Ur* L>-JLa 
^^Jbj) 4_jJuJ| ^yS ^ ^_jvjJL1 <_al t t>>] ^4l 1^1 1 a J>-^ 3 JL-C j_a 4-J^£La 

♦ (cULUlII Lft>j) < n^**) 4 1 < ^>"< a jjfO ) \ 

^ Ujjj L^jI ^ui^JLl oLuLSJl ^IjJi! ^uL^^ 4^MjJ1 Sj^jjUtj 

^j_,r^l^ll jj j l jlo\-iX\ c ^ l~i -^a ^yja 5jj_^jJLl ^1 jjVI J Jlc ^£w*JiJI 

rya 1 ^ ^ il< Lh-AJlvI jL*_aj_i_u1 ^^Jl 4_i_j_t_i3 4 <?U t a ^^yS j^_Cjj JLjJlJlJI 

.^»Ljj ^^-5 jLcjJJ! Cr^\ * " J l^J— 4__iLa_La L<LL u ^lj <^> fl J 
L^JLj 1 a 1~ 3e3 «CjLoJL>o)) 1 ^ m i L<v j a Til JljS 4, <u.£ 

jUUl J£I ^La^Jl ^>a 4\iiL>JLl ^Ijj^l 4 .j ,.n\ ( alLscJ t 3jUJu>Jl 1 j mt 




<U^\ n ->JI 4 jlr j„V t~\ . j^jJI ^yj < h ( 1 1 jlj 2 "i i nVl ^Juo ^j-C j to ill t_flj '^>;j 
tjru j_lll 4_JL>J ^JbuS ^K-juI VI j-fc L^a jl m.VI I JLjk ^jlJa i4_AjL_^Vl 

ojufc JaJvV ^ Jj| ^_<b J^-^l ^^J-**' L>^3 * ^JLfll j ^1 0 (rVlLl 

L<J L^jLiii ^3 ^.lus i4_uL-tajw| CjLujIj J <yz Juls Lc_l£ Cue j < n I (jyjJI 3j_<bLla]l 

Ijla JjJj .(S^^JI ^Jt^w L ,»<r Over-Turn of Species pLt>.Vl 

<LCj*jlm JjjJ CU-LJ>- j^_>J I cLllajJlil £^ajVl ^Lajjl L-Li-t-oJl 

^ «Mac Arthur ^iijT dJLa» jl j n~ , „Vlj g^HJI <^>L*iJ 4 j milbj 

Cxst j uat 4_ul_j_^Vl 4_^L^>Ji ^Ju 4^>.jJ Cj^lj Lc_l£ 4ji! ^ 'KOO ^Lc 
Jjlojj 4jI ^^Llj LaLc > A ^Jl^aJ lIUj JUtJ ((May j^La)) . Ijlj h.I 

JjLajl ^1 J-usjJiJI 4 3 -v.^UI Cj j) t \\\ (J\ a "*u ^cJ J tLoLsJ ^caSLc Hj < ul 
4 nl 4_cLqj». ,^1 4 >t ij\ jJi> ^a^l^JI j^oVl <j\ ^^JLl ,^j_LbjII I JlA Jj-^- 

4_jJjjj-j_3j 4-jitJjlj 4 3l~-> a ^J-olj^. (j-u JU 3ju tl 4_iJL» Cj^-Lc-L-aJ 4je_Lu Lcjj 
<?jufc 4_lC j, 3 < uj (^JlII £jl^oJLi J-lZlII (2>^^ ^ CjVL>J! t a ^5 4j|j i4jo_p*j 
4_ H cJfcVl j| j-A LiUj ^ <t ,TI J*ij II 4_^_5 ^ VI a IJI 

(3 ^Ukl! J^lj^JI L^JI Uj) 4_uLpJ|j 4.0113^11 J^l^tU 4j t.n»tl 

.(Sjjlaill 

Paleoecology j**L»Xt ^MdfU« 

1 ol r ^LuJlikl JLjIj-j 1 1 j y (Ja_j 5LLvj-« j_l^L>-VI 4_«_iiljJ Cxi L La JLlC 
^Ir Lkj-jiu (jyU! Ljl in nil ^ j u3j uai>J Ijiaj SjuLJI dj^LkVI 4 4_ljjIjJlj 
4 -<>■■> I < u CjL>»1 IJLi-uul ^1 |J j) . eta 1 4_ij_«_i^ ^c^Jl 

^jJI ^l£J1 4 ,lo (^Mi^Li j^L^Vl (j±j£> L^j ^ ^1 jjiaJI l^Mi^V 

1 ;_LiU. I ^1 jjj^t-li ^jl j JlJLj 3jj>-^J| ^Lt^jvVl CjIj j CjUjL^JI_3 i« I giibqj)) 

C1jL>.jJlj (( Laj-<L>o » ^jj L^KLub 4j^Ll<o (Ji>>rt 1 j-A5tlL! 4ijL3JI ^IjjVI 

s 



3jjju3 4 qjj rail L^ILj j A Cm <nj L^-a L_u^v 1 oli>o <_yJ.II 4_uL>.jJtl 

j j aL>>Vl 0 ^.^ aJ 4 .^L_>. 4 j JjL_l^j tiJLLAj .Reefs i_>l * >i 

3 JljLi_u C_ul£ LaJ au 4 j i ii j 5j 4j <ij LuaJ 4\j^j_j4J?e_4 (J!l^j < _ ;r jJI t^l^J^U ^Llll 

->JI ^ Ijl ,n lj| objl n <QUI ^1 ... £-j-u/\ ool_£ c ^Jl5 1 t «Trilobata 

1 j j,,h> i_9a^_*JJ ^^^LcjJI ^yls lj>_ajV I Cj"^L_>. m£JL>-I £_<s LLolj-j-a (jL£ 4j| jJ 
C_> I JJ-^ Lu jj I ^pslj.oj'^ 4 j uxllL jj, irtltl I JUfc -Lai j t LgjjJu>. ^jjLjj 
^jjLdJI)) C_» Ljf>L)a£J I JLvl ^Ucujl ^-4 LLoIjJLjo j nil jU tl j^_ua_*J! j-j>-I^? 

^^Ij^ojI <jt Lr Lc ^La^l tiJU^fl ^aJj ^(^^IsL^jj)) 3^_^j>. 4 > mm «Alvarez 

^jLfl t nil oLo^LlI 4 i i uilLi Lai . 4jjl£J| aiut i ! t t uJ djIjj-uoLijjJI 

J^_3e_4 I JUb ^>SLIj 4 4_j_-3_xLd ojl Sg-1 n's II Cm ,j-4 1 ^ jl r (jj ^"'^ Cr^' 

. 4 T <-^-u3 

CjIjjAII ^l^r I jj^s J.t.j CjJljkJI 1 jufcj .(CjU>1 ^ Vj! C_>LjLjI11) 4 .,i;LJI 

CjLu^j l_iLlu_>. ijr^- C^LjjJ»^J! jLkjjl (j^a jiLll C_>JL>. La jlj-C. j^yicj t 4_j_Li-Jl 

^lalj 3jI J *_) C_iL_ljJl_jJI jLAjjl 4 i_ujL_jJ1 3Lj_^>J I C-)iJ ^ <~i ^^aj) all 

Lu^jI Mjj-uful_jIaJl j-juo-aJI CjJL^ uj S& 4_jjLiJJI 4^JLaJll (jl cC_>ijj_t-<oLu jJl 

^lr>t a jl i jJb j iCjljj-LoLujJI (J^Ij-ojI ^j^s 4_jJj ^ mi LjjJoj IjJL>» 

OjL^ ^ylJI i(4\j^jfcj}UI j 4-alj_JI CjIjLj-LJI ^j^s L&j-x-C j jj JlJI 3lj^juaj ^j-a^lj^-aJI 

juu 4JL«^j ^L_ujI <<u.j L7 i£. ,c_>ju>JI I JlA (j^Ij .(jjjuJI 3lUt <v) 3 ^3-11 CjLiUill 

^LJLlI — c_>Vl) jl j_j — >JI ^JL_C L7 -3 CjJl^w Lxj OJJ— ^ ^1 3 — utfa-^Li 3;oj 

^j^I L^jjL^ui ^1 eO*^^' 4_l1uJI c_>V^t^JI ^ jl/jJLI udLi^j .(cjljj^usLojdJ 
oru 4_3>LjJ| ^ (^VV) «Regal JL^*jj)) L^La 4 4^i_jLJI 




Tft. i j ill (oic Lfpjhj CjU'jUm ^1 



<>l^ Jl 1*1* ^? A^LpJl 4^>UJI ^ KjLUI j-I^Vl ^ J^LS Jl 



Cjj tn .jj)U" II JL*_>s <?Li4j_c. U La^L_>. _ 4 \ a j 1 1 file JLte_* ur 3 
^ LfcliiLw jjl irt rill J^o J_tla J_L_C ^ 4_jj^A^j*JI ^IjJI Cjl_a^LUw| 

Jf> ^yJL: (^j-^uj 3 Jl^v.^_>o BjL^iLa -5-^3 ^ Jlx. ^ <t<i; i Pluralism *,"ll ^JaJtj 

^j-ojJ 36 t<1*\\ (Jj>Jl (j^. tlr^l JU>-1 (j-^J t3 JuLcuJI J>j|j_t_Jlj 

^JJulLa 1 jlr 1 (\ \~t I 4_j-uaJjJ1 ^jl jLuljO Lq_»Ij <a L«j^Jl>-( ^jl ol_L*_a 

,4j 4_t^L>- 4_j^lj ^jjs L^-JI jl^i \tj^'ic iC_4j|jj>JI 
y oljLC l_a ^kt o ^jjC L-ailicj 4_a_i_jJI ^qJLi ^jL_3 till j I Jl^. L<j_j_aj 

3^jfcLtaJI «4 dJI c_jL_i_<_uVI ( i ]/lJ «(3^l ^-Ii-Jl » £y* jJl^ 3 1 1 j >■ jJj-J lJI 

II fd^.)) ^1 ^ CjIjJLj ^jloI^ IjiAj t (4_ijjIalJI) gJ j ♦ Jl ^-jL^jVIj 

.((Evolutionary Ecology ^jjlalll 

La>^ jr ^ L^La J£j 4^j1 t"(t~t a jjt\ jJiJLs CjVL^j ^ J^Lxill 

,>aju J» n> «Novaja Zemlya LiLoj L*.l_3^j» ^ >^JI j U olj,^ - ; , „ o 



2L*^ LJ1 Ja 2l_uLh>-V| oM^VI oLh^ J>UiJ ^Ujl^j , 5 su-.t i 

. 3j,_.tiiLi_a c-jI j uu I ^^Jx. 4_xjj-lL>a ^ j f. jJl-u 1 .<a-i ^ Lg-)V 1 Jut 4 ,.t-3 jj^g ^v^j 

(3j o r jJi! 4_pUlIi cjMaVI jLajjI L4J 4_^JlII ^jju>J|j 
< 4_Us|jJ| jLLiXl ^y* > - i J^ <ya J±*i!l ^LUj <3jUJ! jLUI c^cjLUlJI ^ 

j— ul—Jtil £_jL^a_> l_jjl_>. 4 S lj II ^ylc JiLd_>Jl 4l£j-j>. fib ^1 U 1 >> j La | jjbj 





******* 



1 1 



L P-JK_a ^Jl^JI ^3 VUuj CjIjI i>» ^Jl jJL^i JU* 

VJ t l j It J I SjT^-^Jl^ "ffi US? 4 j '"N 

(wdjJLua_jJI ^JL_C uilj ^ If. jL_£ 0^ J * J J-LJI 
(jl JL>. 4_3^1jlJ1 O'j-^J <L>L<uj J-^J L^J^i (( (jji .i-'ul » 
^-_<a^Ji» ^yal>J\ j <i <i Mill Jj^ S 

J/\ (jSJj 4__JJ ^ <a 1 o ^jJI «Homo 

1 ^nj-Jul ^ If ^ Mill ^ l<r 3jJ — Ut (j\ uajV! 

^ Olj "< 1 all JjudVI ^ «OjJ^ J)) 4 d[>^ 0' Lr^" 

1^ 4 eU£. Jjju V LvLj ruM Apes LtLJI Sjj-iJLi 

k _ ;r ic _ LoLoj t _/'- > - CjIjJ^u ^-Jsj VI ^-A L_4j 




te-d^j) "ij ^<J ,U"i Tl <jf 
Ur^J ^ J'j 1 0 Jj 

5 <L_lL>J1 Jl_i ju_a I ^ j lr 

^1 



JUkJ ^cJj t4Jj ^ *?" O Ji L)^"^^' 3L<iiJ Liuiij J£ (( J^j <( Jj_u£L&)) (_£Jul 

(jljj ^JLc (jx. fj-xci «Homo sapiens ^..'mL^ j_ayfc» Ji Jl £j-iiJ 

<~<T i ir>l ^jLuu^U £c_jjLl!l <L_u|j.> (jj J_j .Amt.LsM CjLjjSLo J_>4 JJfc ^jJl 

1 » it Jill SJUJUlII 4_C Jj-Aj ((4jJ_ji_JI L^JftJ-lJI)) ^i*. jjj llliii 1 M MlJ 

£jUo ,>>*V! 1 I «^>»; (1>^J •j»LaJI Lcvjajl ^lx £jj* Juu mi a jjj^ 

4 y^Jjjj^»Jij|) — it_jJI cj! — LiiljjJI ^lcj t<j nil i Tl :JiL^s j^_ji_JLi ^j-csLJw 
^ LT $£ ijjythjeua j^lui CjIj 4jj ,»jtl Ll^^J^lJI ^k. 4 0,3 aj .(Anthropology 
<■ flj's iSj^- ' (j^J Jl ^LlSJLj uul\ £jiJl a^jJu)) j^_u 4_cvLj 

LJ c-S^^ul (j^ajli,^ > (jx. Cjjjisaj JL3 j .1.0- J I £>*J Lli 3j_j_aJU <jf2Q>\ ir\ ->J1 ^jl 

♦ J J i <i rtl ^jX. CtTr- U J> * K JJL-U ^ i>> flLuJ,! ^_^j>JI CjI j 4JLjJL>JI 

^j-jluJI £>dl oLdjj JJ ^jJaJu (jjjtjiUll ^j-o O^-i ^J^ 0 "^ l)^ «<JJU^* J^i 

(jt JlaJua (j_a ciiijj tJLaSJI < fl< H t it \ 4jjj_Laj 3j j mi I 3jj_*!oill 4jL»J 1 Lgjl J* 1 

Jli ^ ^jij-I <U julj JLc j j mi <Vi I jubj . jjIalJ! ^JLu 2LaJsi Jc ajjjj (jLcujV I 

t_>LitjjVI» LflJLajJLa ^j^J - 4_l^jJj_jjJ1 j^fcljJaJl J£ "i «J t j T HJl CjL^iaj 

t^j mi ill gj^JI j>LaJ Jlj La dLlj ^_c.j Lr^J ' 1 j -w^J^j^JuVl ^1 <^lr 4_i 

^x ^jJkiJI £jJL!I jj^Ii JJ mJj{ MjjJI j-oJI ^j^lalJI LkkJI Ji-aijl ^fj 
J^ljJLI Lo» jJb JliJI Jlj-uJlj t «^UkJI 3j>iJI 4^ CAAj ^jJl ^4^, njJI .U^ll 
.((^LuuVl jj^lo Jl mJj! ^! JJ 4JL^ijl Juu iatiJI IjUb l^j ^« JJI 

JLUI (Ju^Ul 4j|ju cJa mm JjVl JIJ^JI 4jUvJ JJ Jj-ud^U 4jjLse_a Ja 
CjLj-ju) (^JjjVI ( J-u3? c-ii-IL^ jj ^.la l->1 a c I Ja) j mi c. ^_i_uLlII ^ I L _ ) _4 

j-i^Lvl Jr jj-jjlJI Js ^La! 4 Lj-i-ula Lijjjfj Li2j^1 ^jioLLa t ^ l"i V a J3 u^LJiiSu m>VI 
4jIju Jr. Ugla JVjlLl^VI (jSUj CjI j ui-ujJI ^1 y\ ry> LAj-jx. jl Apes Ljlr oJ^Ll 
3j t j< J3 .'■ a cr^* L)l— 3L_iiuj Jl ^jf mJ jJI j^jjlall! J,a_>JI 




jJLoj 4jj) it tt I 3jj n f 4 j.Lr j^jmJI ^j^- 4 ' ^ <Jj> O^J ♦ "UJU^" ^ 0 ' "J ct-^ j^-La!l]l 
^tn ^lj^LIlI 4-j < it <JL> Ijl>. «LjjJL>. j xluu L^jI <4 m.h (jj^ilfl ^ i ^JIj-scj Ltj o r 
LojIj t Join] I 1 JLA ^jJI L^jLcojI ^JLc Cj-u JL9 4jI ^Lixfl) Jj) in'dl ^jjLuJl JoJkjM 

qg 4jLj>.V1 oVjL*-^ at IjlSLaj ( («Orangutan <jlj^>u1 3jj_a 

LI 7i) Ly \c jjLL J i ^ i <u<r ^ Ai *\ j»Lc ^ CjIju 4_kx 4_)L_>.yi (Jj^Io 
<jI (>>^j j 7-tl Jje-oJI Jju ^jJI) ((Neanderthal Jl5jjuLu» <jL-ajl j-jJsL^I 

^^yk: jj-jjlII (jyJljJ ^<u (4Jj_u lJlII ^ Y • ^1^*- (jis^JLiI^ 4_L_u cJlI? ^ 0 * JlLq j^Io 
(jL-tuVl j-xSI^j CxjL£ Lgjl ( _ y Ji]l CjLl( h.ujJI (jjo ^I^jI 4 t t'n \ j-xSL>.| 

. \<\Y» ^»Lc ^l^*- ^ ((c>5Lu jLujJ)) L_al <Vi<l L<*j>jI t dujL»JI 
.((Homo erectus ^.rtij^l jjk ^uVl dil^j i4nin\\ aiut Ala Jal^j 

VI 1 3jj ii na 4 nl-w ( >i_A^£.jJL! 4_3^Ll*/!j jL-ajV! Jru <7m oj j^SJj 

cj\ j Lj-Sj^I ujj^1>» 3jj n^wV Li-coj «Dart ^ jl^ Lajilg \ *\Yi ^*Lc 
La LajI ^ r t ^jljlu jl i j i hi ^ 4jjjl>. I Ao^-j) ^|jj-«^JI 3jl_3JI (3^>L-i>« ^y 3 Lij-xcj 

vl^_jVI dJu_A p l^f t, 4 rtj^jJl CjLLu^JI ^SLIj . ^4_L_u Q3_tbs > , Yj jj-iLa Y , 0 JrU 
JaiJI jj^lj^l >LJa^) cLjJL>JI (jL^i^U SjJlLx* i^>L^I (jV L^iAp V 

4_*Ludj j^jJI Jj-iil VI ^^-SaJ V IjSLa^ ^4j_ i _ u <jr!1j^ 1 t J ^j^lalJI 

Australopithecus ^^t^j^I ^^u^Luu^Ji ^^l^lw Lr AU]l 4 a ..J j ^Yi «Liajb» 
v^Jjl 4_l£. jiLul ^jJl Homo (j-iiI^^^LJLl < aJLJI jLI ^jjl>. «africanus 

.H. sapiens sapiens c^jJl>J1 m<iII 

^ -L_u^_>J \ l_LJ>> jjj j til ^lc tyjua (^yjS 4_i -vjJ^Jj^JjV I Cj j 1 1 4jLoolj_j<s ^_aj 
<-U^j^L^ I < au^j ^ jJI LjJjlII 3j^-3j| ^ftjj mi ill ^j-lll 4 1 i^ll 4j|j_^ Cj Jl^Ij 
4jIju jl^ 4jl ^^JX. ^.uj^^^I CjLajitll oJJt JjG ^jJI j M *\Y1 ^Lc ^ ((Cjjb)) 
Ix>. M^j-i-JI Jti>. Vjf 4_Lq ^J-^J ^gjJtl j.,4.<"t H 3.ijj3 4JjO (^jjJoj j\ m A 

. ( ^-u .ill (jja 0^^° < ^- t -" (jj-Jj 4_(.u-4-'-w (jja^ Llj i ii i tSjJj*. CxBj (^j mijII 



4j| jJl2j 1 jUtl oLuul-ujJI j^» j^ll Bjji^v! _ ^Lc . Lu^-ul ^ jl 

(j-ujL_l_«lj jriCl t 'J'-ljjl» ^-*-"l 4 jlr (JjiJol t^jjl j a mi 11 lLx>. j-4 (^J mi J 11 

L^Li^l juuj . L^jLIju ^ Sj^v^l ajjt 2Um!j^ cJIj Laj « Aridipithecus ramidus 

j^jJI £jJJ| jrjjj L^jLu (U m ( j ^j^-LaJ £ju»$ CjI jj j_j_aL>.^l cl. alf Lfc^ 1 "i «j Lxlxll 
. 4Jj-u jrU^Lo 4_uLaJJ jfAJ^La i , i jrU La SjJIaJ t ^ CjuuXc \ C-S^LwjV LUu 

t _ 7 iil 6jLu Ul\ {jr 2l (jgjjLj-4-Ul.t) 4., I ULj jL£ Li>J LMI 1 oLm MyjjLj a. "tJlj jl-4.ll 1^ 

3j ^a}LU (^L 4-j_oailLj L>a! . 4. j, a <iLul jjjL-JI £_>Ludl (JjuoLa-a 

Cx^J— flJ -1 rt 4 Lij—J-CJ j\JjL>-j} a J ( U-£j-Jj jLu-uVlj ^LjOjJlj 4_a-3e a_*JJ 

i^Jjialll j-<» 4 rtllV 4 CjLvjJ ^^jyJLl jLcujVlj M^j-tLa^Ji jr}J La I fli.-nl uft-v 

Lajjj i4LoISuj9 3jL>^a£ jjlalu «Homo jjojjkw ^j-ijJl ( jutl>Jl j! ^^ic Jju La^» 
mJjUJI juC. 4jLil]| JjJju dJJij <oLu-aJ! j-C 4 Uu t ujh <Ll3 4-0ju3 Cjj^Joj 

<ju uLjL5> ^ Species ^I^jI 4j^ ^j^i-Ji (j-ii^JI j-a 1 j n jm^>" 

Ja- uJI Jjuj 4 «H.Sapiens (j.iml «H.erectus ^.h ^j) «Homo habilis 

4±ujJjAa \ t \„\ t V Joa LSo JjVt £>Lll jl ^ 4 a ,V.<U j^U^^jJa^l 
4jjj) rt >-l <(Oj|j» lJijuoj (^jJI ((^jjllui^— Si (j.»^.i "( aJjJlj " fj<l)) i^h Vuj1\ ^jlil j^Q 
M^jJIj i^Lajdt ^Jfcjv 4_o-asj»^>JI CjI 4.<.ii^ ^j-uojj jjut 7uj j ^ ^Yi ^»Lc 4-tfMiXU 

l^jJ j-jsljJ J^-i^^ t4lnj i ii j 4jjjsc^v CjIjjI ^yl^. ^.jflLvi j-4 cjjudJL jJuu ji^ Lo l^-i^ 

Jj *4jM!J1 ^1 ^jVl fjial jjfc ^JJI Ijl-a jl j^st^.) ^lx>. La jlaI j_^o uLaLJI 
Jjj Jjt 4^1 jjflU^M JjG ^jJI {(jjjJ^jJ .Jb» <^&JI f^ill >^LI1 ' oLJl yb 4jJ 




J_ LvL>o J) n-w J3 ^,j_3tUI J_>oij jUIl ^jLstL-ulj JLijl__J1 (Jlj-tuJ 

Ljiu^l J9 VI j_j__.L_v! Jc 4J jJlxj ^ jJI ftjj.nl nLfc ._A» 4-aJLu ^ jj&t jl u.nVI 
4_iLu_-lj t(l_u_ula, (JajjiJ^I Jj^^-uJI J- Luajl ((^j-uj^jI ._A <(4_ai_w j_t_}L_w| Jc UJLu) 
Jc L-iJ LijLaj «ljl ihTiU 1 <.hjl ((jjjua^jl ._A» ^1^X1 jl Mil'lVI I jiA J1 

J ^Lc lJJI V * * Iaj-*£. j^L*l» ^cJ) jja£J1 4 "uOrw 4_o>jJ^.cv dil n iU J. 0jj__Lk1 
n~n SjlU 0J1A Jl^k 4_i| t-i£Ht)l 'f*^ UH^ 3 ^ » 0 4-jI>Q j-<T< mi ^>>-J o' 

idj-jjsLvt ^ c_j^_oJLj Ifljlr jJki Jill 4j^__*_>JI CjIjjVI £aj JjJjij Ljjlaj 4_aL_u Jc 
. ^jjJusJI CjI j ^LiJLi VI «toL_u 4 U *ii uj (jl^ La Jc jjj jdl j 

f.LaJLc. ^aw^JJ . ^^jJI J->- (^jVI j-4-*j oJlj La jJI j 4_uJL>JI 4jj. null CjV^L-JI 
OjjLuaj ^_->*1jT (j^i , <( ( ju<1£^j! .-it)) La j^-Lsj Jl9 4j| Ljj>.jJ^jj^JuV| 

j mi j II Lji_U Jj--*" " J J S j ^Llj^iaj c_JLiA«. . 4jL£_4J jJ-uJI I JLA (jLaj J>^>- 
u^j^ jj\ ._A» £y* CjjJlpJ Jl£ 4_JUJI j-AJI CjV>L_u J£ jl ^jj JjS/l »jrUjL>J,l 
Jl£ u nLJI £>Ll1 IJL4J ^1 JJL>^\ £i)>-li o! 4_3j^La <j£Lal J* J^l J C% J. 

3j mi tl La-^-luj) 1 j ( 11T J^»-uj L^jjjLvj Lj-5j^_fll Jru Uj <LxLcail Jail 

4jpiUI tfjuftj ♦(^^JaLvi L^U JJI ^LoVl j^l>>a JJju ^iUtL (Un^Vl 

^L>.Vlj 4jjJl>JI 4j^1JI CjV^UJI /^a ^ 4_iLilII yb Jlii-u 

3jJulxJII 3 Lti_x.il )> ^ g 1 uj 4j^iiJj| ^JlAj i^ljJ-^JI L^juj^ 5pl Ji Qji Cjl>-j^Clui\ JlII 
^jJ^j^JuVl Jll^L_JI LbJul jl—oJj ((Theory of Multiregional Origin jLLUI 
3jiLj3 ^ ^ iiUW *_jLic___jVI jjj ^-k. ^^_ii_JI <j_2_ju ()MT) «Coon 0i>^» 

. ((jj_uj[£C^_il 1 it t ^_ r _J ((^j-jJajL-j ^9 ^j-tiuJI ^LajJI ^-5t>- 

jLLUl SjjuuII sLjiill 4jji-jj ^ < rtl"iVi> jUUI I jla ^ <jJtlill 4jjtv<H Lai 

4_I^L^ jl u ^\j-Il^\ ^L. 4_j-u_a l_4_l jl oL-a-ill Jl_k J) Jj-qj jl-o Lii>LL>.l 
al.Jqj jiSLa j-a L_uj__j Ll_u^j3| /ys 4j^lj_5tx-_ 4_ui!u 4 alaJLa ^3 Ct-tlLc 
aJ^Lj-JI aJJb CjjjI-u (joiiLaJl i___j^J_> ( __-9 j-jjljJI iUt <>» C-_»oj ^jj-o-jjJXI I juS> 

dJL_l J-_j_jI_jJ JLuJt-»JI jLfUl jjr* J "I ut\ fj .HI j ((jtin;! fti JuJL_*JI JjJJI Jl 

^n'njLm ^ a 1 dI (( Subspeies » jjjl>. 4Jbjj /^x LAj jl Jl 4 i m l-UI o * 
A~Mj jyjL_>JI ^j>11I I Jla n. r, c^jJu jl_9j t « H. sapiens sapiens q a LuLm 




^fjJI jujj^ t |juk LLajj £jy l>. AjJaLi cJlj U ^1 iitLkil cjV^L^JI 
t^Li! tjLc 4(\\y^A £LL> ^ jLanVl dLah^a £j>UI I jl^J >^L^ (jM- ji^JI 

3juJl_>JI I i'ti r ^ . 4 << n t h ll \ * * ^1 j_>. ijfej. o r '^Lo- 1 :< Ui .ij^l J^-AJI 
<_jj_c ^ . 4JL*_u lJlI! *\ * er^l^ Ljfc>-«-^ j-^L^' : LJIj-ILculj 4__t^_jJ1 jLl^Il jJ-^-j 
La^*£. j_j_sL>.I <^^^l Jj^ /nil ^ . 4Ju_u kJ I i * ^Ij^ Lkj-*jc j_j^L>-I ^Ijjj^I 

ojufc J^L-tjkj ^L^JI <jl lojVI J£ Ub <>u ^-ualj 4-i 1 i« "<tlj . 4 ) !,rt £ * ^l^—v 

^ >Lti bjjjf (;;r >>^ c> c^-j^I^I ^1 ij^U-Vl 

t^j_i-uj L^jIjJLv tjr icj 4j9jJI 4_iiLi 4_jj_5e_>. Cjijjl L^j 4 <uii ( _^^j_t>JI j-*jlII /j^o 
. ^.Lc cJiJl i * JLia <jLuujVI IjLA 4 nav. ^ jjl ^jLua^JI ^JLfllll (jr Ll Jju L^a 
4.uaLiejj ^xflL^^/l jui> (J^Lubj ^L^Ji ^jL-uj^M /JSLlA (jrt-> ^judIj 4_i L miTJIj 
j-fl-aJI c-Si^Jb Lfcjl^-jv ^1 ^-ILcj LjjjjI ^j-c C^j-it-j— mi ^1 

^j] jjIoJj ^jySLJ (i^i-ua 4_j*-L>.j J^ic.)) ^jjS <jl ^J] (( jr J*_i_i!aJI <— jL V .liVi tint 

jja (HU) «Ayala VLl)> ^uj>>J! Lck^JI ^<Jl^ 4ii^f U ^Ut Ifu^y^ cuJ& 
liillLi L^-IujLl-4j *tiuju>Jl (jl noVi cjVM-^ lJi1l>JL 4_u1j^JI 3jJLI JjI >o ^jLx» 

ijajpj jjtSs I ^ aj uJj (jr ll! ^((jjULill SjJulIII 3LiiuJI» 4j^JLaj 1 lr ^j>.jjj 4j^isuJI 

4j uul (^jJI J^al^ll! ^IjJt^JI 
yjj J->. (jr i£. liii t-j (jIoLlIl 3jJL_*_lll 5i .uj.il I 4_j^IaJ ^jl 4__o_u_5_>J 1 ^ 

l^gj mi J I ^J-Ji j-xflLvl L ^Lc jjilxJI '(^JJJijl ila-uijVl ^^-tlJI 1 ^ j ,<3 > L«u) 

^jSjj (( (j liTt^jj .—A)) ^ til 1 nil ^jL-ujV! juu^L>.Lj 4 I 01] I 0 Jo J ui "|J " * f J ^ ' " ^JuaJI 
j_t£L>.VI dJu}J ^^^Jja^Jl ^_*xl!j '(^f 4 ^- 0 ^ * * ^1 4.<w» »>JI 4 j^^ 0 ^ 
4Ju-o (jj. .iLa < rt<*V< ^Ij-^ JlLo CjIju CjljJLfl ^3 lj_ iIjLc L^jL j cuo! jjl ^^ylc Jju 
4_JLojjI 4jj^Iaj 4i^.j-xj Jluu ^ JJu-j Lo j*g> i _ r A^ »4J_ljj cJiJ I \ V * ^Ijj^ JlLo C<^"< )l j 

. (((J-ujLljL-u (J^ujLoLljU . (jUJjLgJI ^J^JiJIj (((jauSjjj . _4» ^j^txxijXl ^ill <J"U 




JljJ i \ M ^\ ^l^. L^P" (jr^ « JIjjJuLj)) jLc*uV 3jjJl>.\ Jjl 

gjl M1Y1I L7 lc Jju k "il'^j ^jIj_lju£jj <?jj_aL>.1 ,j_« c^LAj^I 

^Lk^ ^jJ^JI J**- mil LHjJLjj ^LflLvj ^1 4J j!uu jl 4_t2j^J&Vl 

Juua CjI Ju 3jjJa Cr^) ^Lc ( ail ) Y * ^ lJJ| ) * * La (jiLc <Ub JLjjJuLtj (jL_aj| 
i( L y±ljj\-uj ^uJ_i]i A, M ^JJI LjLoj Jj*_a <jb (^Lc lJl!| ^ 0 * 4_>ljj9 

« JLjjJuLjJ)) (jLiojl jIjT JjtJJ . ^Lc cJlJ 1 0 * _ T • ^1 j^>. JlLxj 4_jjolj_2jLj Ci fllulj 

T^-<-u ^ "I * * ) <Clc^?E-C->> ^ljJ3 ^L-ujIj £J LiuIL) I A • ' " ^j-<S ^£.jJI j^jJI (J^cILujlJ 

3jj <i -vj Jjl 1-3 1 ui "t *sl jLLd^ , (C-tJjL_>JI <jl_<_ujVI q-C X^jlm i * * ^Ij-^v Sjb^J 
Jj^>. (< rti^Mj (j>5 ^H-^') j*>7^ Cr^** LP'- 5 J JLJ ?^^ i(( JLjjJuLjJ)) jLtiU^ 
.duJL>JI <jL_ajVI 41a jj U" ^jJI (^pxluL^j .-A) mm II ^UL) 4jjjU~!1 4jj9>Lc 

Jju jl t« JLjjjljLu)) «" J /ys j-j-TlSLi (ijjuvl j a a «j^_uL«3j^-^)) ^jLuxj! Lai 

{jr ic Ljjjl ^J-^- ^fl^l Jljv 1 ^yS 1^ jlr JJ-C (jylJI 4ju«j*^_>J < _y>* jJ j_jj>J I Jj*_x-uJ1 
jLtuijJ Ij^I "1 a 4 1 1 ,< L-aJl i • JLua VI jjIojVl ^ j^J 

ij..u,i£ (Luajl IjjL>»jj^ Lualj-J 1 0 g Ij '(^L^ ^ " * J^L^ JLjjJuLxj 

JL^IjJl I Ju4» ^La! LcLoJ 4->.l ,,ill j 1 V "1 1 JLjjJuLj jL_uj1 LkJuu ^j-ijl ^l_C 
4 lu (Jj-jloL^jj ( j T ^!^JL_>JI 4_jljj^j a ( _ ? _>»^Jj_i_j>J I ^ c , V ^ uU ^jJI JuJlj>JI 
.OjJUkJI ^jL^j^U j-tlLil ' oLjJ\ 4j| LT k. (4_oje_cJ>Jl 4ju_u 4_uolit_>a j 

4 i_u1jjJI q\ S«,JIjjJljI_jj)) ^jl cuj| 0-^1 I jl— ^ t(( L)J—f J ^ a 3J— ^ M 0^— < - uJ i ^— 

4-j>-y ^j-fl j-lj^ ^j^. (jl <i mi^j jJ j_jj>J I J-te_i_uJ I »1j 1 <i I j j^_aL>.^LI 4 i\t 

L« jjfc ljukj i<( j^_uLc^-^» ^jLt^ij] Cj^-iJ 4JLu Luajl (_^^LlL>.VI 4_>.jlj 4_i_tTaJ I 
j^_?t_>3 ^1 (jl a l"i V d jLcjj L^-A (Jjfc t3j^_i_>» Li_>- jJ^j jJLi V 1 j t rtiu^**t.)l »Lo-lr 



jLouVlj « jj_AjUaj_£>) jL<jijl jrU lLLLj j_a J-^-^ L*>*>^- C^ 3 L3JL>^' 

. Ul> S^jJLI a^AJl oVM^J! ^jl^JI 

jL-ajVI £jj jjfcj JLjwIj j^a jrUj^L-u 1 o l\a£J) L$!>M jL<-ajl L^£ij_uu 

jL^yi jl ^Lc Jju jjU<.,t^ ^ j-j_aLxl J*L m, l<l *L_> tiJLJj t (tiuju>Jl 

^jljuJI ^Loj^/ 4-i^l^ 4_j_JujLju 3jU ^-Aj i^Lc cJiJl j miT ci&VI ^ * j-u La 

^)-cajLu2k— >«■ CjI j jrt 

j-ooj-u! ' (J^^La ^yS l^jlr jiju ^oJ j-o^L^Vl oJLfc Jix j£Jj l ( la ^ in 4U<njla 

(3>Ai ^J^J Lijjjl <jrAj) uulLa 4_jJLaj jjj, I ts>)\ jrtcjjJI ^^IijIju Lg-iS 

\jJt c_>l_3ta-af 4_3a_<juJ La-a (^aJsl 4_tal ^1 ^LlLsej CjLjI jl La-£ i(L»_<_uT 

Jiaj j-Aj i j^l u? l3. jJal ^Lj 4\JjVl ojukj (4_Jj1j^]l SjLU JaJLstUQ ^IjJI 
4_J1 ^ a "tb ^jJI j-j-C. < 'ahizje £alj ^a ~ L « JljjJuLprt jLt^u! jl jjfe L-JUJl <^!>H 
. CjjJl>JI jL^o^M CjV^Lui ^j-a^ v 4JLa lIjj Jl>o ^jJl « j^uLaoj^w jLcujj 

jCua.MiH La-A 4_»lxaJJIj 4_ajL«JI O-LLd jjj ui <t!l jj-oJI CjI j m hi a^ Jjl^- ^ ->> 

^ ^ ji c^/}LuJi j jL^vi j^i 4_^ijju jgU j ...I! ^ ^ l^M 1 -^' 

I a^ r^L ^i-j (^Jlc j> jjLijJl ^j-^LtiJ ^LalufcVI j_a ^^l^LJl jJlUl I^_x^j 
jj-a-stA ^j) j nn n"<H ! j_^J jL£ JLalj .^j-jioll gjJI ^ ^jJll ^ i^Jal 
4j3jjL-a ^If, JLaZutjl JL-p-jJ! JJjJI Ljr & L7 j^\ >4jj ji J| j-o^LwVl < fljJLuau 

.oljninjJI j>s <fl^-o»L cujJl^JI jLoj^l 4^Mc 
4_£|^Ljl1I ^ jufc 4 Ptj n j^a Lu^-flJ ^aJ 4_j^_ju j^Lvl j>s ( fiinXl La jl Lr Ll 

^i^j^l j-a JljvIj ^ (jyi 5j>j n nil CjL^LjJI jjfc t JL^I j^tna ta-«-ulj iil^alll ij>.jjJL) 
^jj l^Lusuj ^<L2jLmJl 4_Li2JI pi t h ts\\\ 4JLa j Ju>o ^ jJl 4 flLmj 4jj. ^ .11 

j^_i (J^jJtll Jjl>- 4oLl j_a I jufcj i^-jJsLwVl L^la C^jje_L_ul ^ylll ^^LLllI jjUj cil) j> 
4 1 1 ijjJL 4"m a frl ^a-Cj (^^k: 4_>jt m\\ ^JL) lj->il (ysljJL^Ji ^j^alJlj ^j^cull Jininutl 
^IjJL^Jl jJo^II j.jjL1i 3jjJL_>JI ^IjjVl ^J-cL> 1 g j a JojjjI ^pJI ol j 1 r. 




Ij^JLc <Jlu^> « jL*iu» ^1 I'm ( nLi) JUu c n mi "iCj ^IJI <4_ojJlJIj ^ U < ujJ 1 J 

^.JaLvf l^h-^ (jr^ 1 .(((Australopithecus l>jU SL!l»^JIjJLluI» 

m£jJj JL3 ^^yjJI ^loLli,! Cr^ ( ^ 1^*1 »L» i ill j^j 3,' ' ") l£>^ ^LtxSf 

< j4*ju f.\-2l*$ 1 JLj-^qj i3jj_jui,l n n 1,1 <-1jLJLL>JI (j-i^AJ ^^^ir: jjjLtJI ^1 \ # ~r mi a 
. 4-jj, liuJi ja£L>.^U ^y>»jJ^-u>Jl J nil ^-3 3j-AlIrJl CjIj^b^JI «-jL_uil ^.jjJaJl 
KiHotllO ^AjJk)) i k £jJkil\ (j-ulsJI 4_cux->Jl ^J^j^U 4_xaltJ| ^L^i-u^l ^JL Lc^j 
:oj JL>Jl jjlaj 3j j mi a j^ic LfrLtaJusl <^ujjlu < L&j_lsL>- ( lJu^jlj ^cj ^^J! 

.H.afarensis (jnn.njlJal ^ 
.H.africanus ^-^ISL^fl! - Y 
.H.habilis (juiAuU yijjt _ T 
.H.erectus ou^jI j^j-a - 1 
.H. sapiens jj-aJLuL-u ya^Jt _ o 

JIcj L4L0 M£ <jrH >^^^ 4Uj*aJa-i_>JI jU-cVl ^IjjLL^Ij 

J-<a Ju^Il < ii in " ^1 3j j -vVl CjIji mil ^5 i<juuj ^jj—iLo ^yJI ^jj j La jjj ^jrU I — « 

(J^e-a ((^j.k n tL-u QMJ-n\-LJi ysyJt>)) ^a-tii ^jLuu^/ ^ nj n/>"tll ^-uo^JI JjJuO ^jl^ Jul! J 
Jljkj 4_l>.U iL> ia^Lu]| JL>. L-S^lli-^l | ju4» ^Jj Jl^j . ( hu<s<~i\\ L-uLlu] LfcjLitjl 

cjL^IjxII <>j jjLtujVI jj^ij JlJcjI jlb (^^) «Julian Huxley ^UX^ jLJj^v» 

^j-aj i4_uoL>. 4_ulj_x3- 4$LL«va 4J L^oIj {jb ^jLu ^jV 4_*jj j 1 gjlf. 4jjLljl«j 4_lj>JI 

JjiLjejj Lu^L-La Lis y* 1lV"m _ Lalx. i ^ juu «Diamond joj-abj)) (Xh**' ^p-^- 1 



^ udJju j-lxfl <L gj mi Jl (j^i-bJi ^ L^j Jj^oJl ljufc jUlc^ 4_j*_^ i^jJiLi ^-uJlj 
( _ r Lc L$j->Lj g.u.Jl SjjJi L)"^> J-JlC. J^-\ ^jiijlV Cjj>iJ 4jLju3^J (J^l 4iiLuaj| 

cJ T l > .V o-^ij 1 LJ-*-^' Cji j <-i.lujJI ^j^j jJw! I j jui ^j.ui\\\ (jjjo^JLi l_LL>JV gLuujI 
5_>.j^ J<^j jLSLj _ (^LojVI ^ Jjnt o jJl3 ^jVI LujJ >ai>5 jlU^ 

Juu ^ i >aj jj (jJ (JoLoVl 3 J J till 4_L£>LJtjj) 4_u_ljJI 4 jJ>j LlqjJI CjLc^_*j>*1L> 

/till Sjj luttl ^jlj-ti Jlj-*^^ CjVLv 



L;r ic ^cj JLfl 4_j! ^1 jr} ^ o ^jl—tjjj^l j^-LiJ j_<_ojlj (J_li Jjj-Ld C^jJ S^-j^ .Jit 

.Bipedalism ^ All ^ jruu*L»Jl t>ijIaJl L;r Li aLJI jUIc^I _ \ 



^pJI (jjlj—ill ^j_4 LjJlcj LlUJI 3_}j_JL!I (jL_u_>Vl j^iaj «L_i_)Li_a (jSLIj 

L^j rt"n 4 <i <^ l^OJjI Lr lc ^y-iiJsl SjL^J,! j I ^xse-juo . jj^ua "ill I j_A ^j^^ G 
MjjjJiJI) 3j>jJLl1 ^l^j! (jr^j' cr^ 1 ^ j'^ (3j^"' J '^LyJlill l£ UJ- 5 (J- 4 U^- 4 ^^ 
_ ^jjJ-JI jj-jkJ (j—a I fjjtjLQJ L^s _ Li Jl>. a 4 oJJb <j\ <(^jiLuj_*ioJlj 

<?j_4> a .CjijjVl ^1 J V( ml ^ylc 3jJLdJI t_il mi"< *CV L_^L£ 1 j j i ,i <J3_^J <j1 (j^Uj V 

. 1 j i^>"( <a 1 ^If. 5>j J oil j^Ji J_lS <Lflju3 i'i>ii^I JL3 CjIjJ^M JLoju-uiI 

jjy a 4 OjuaJI £ J-& 4jjjiolIl 4^^L«JJ 4jluixILj 1 uaJ 1 ^lj, > 1 r> ^Lajlu-oVI ! JlA (Jjl>3 a 

j) ^ic J Ju L^_<i_>.Lq-J>- 4,t.m (j-^-Ij i^LcjLSJ! 4 j 1 "1 f a ^ mi <n LlUJI SjjJLlI fjjjl 

.(^j-xijJI ^LojJ! ^jA J-jTlC) 1 Cello LgluLol 

^ M o TimmI (jljLjJIj jUljjJl Cjj^o dUjuj tjLa^Vl BLp. ^jx. LoLu SJUJ^JI 

^ljJL>.| 4_J 3-3-SL4 j-j^I j^LajJI j-oJLt jj-j-a ^yJJ LlLlo^J 4 4jLua_>JI 3^i_3 jl JlLqI {y> 
\ J (jL^ ^jrAX.Ij jJI J>-*^ j-jiL-ll Lr xttJJpl >i^Lfl (jjlj . l^Jl mi m! j CjI JjVl 

JjVl Lr AUJI ^iJI 4_x>La ^L^l JU^Lj 

^; ^,.11 iL >jVl ^ ^AkJI ^_3JI ^1 ^1 jU^uVl 

^1 ^_3tUl < a-^Jaj ^j-tliJ ^jj Jjl (jL^ ^ jJI i^4_njl_<jJI 4_Lioil CjLa- a 

^1 1^1 m 1 11 JL_LuaJLi ^jLojj^/1 4^j-jl>i 4jI Ju ljr & oJJt Cul£j .(jl_3c_*IL^l , ,n a 



^LuiJLs) 4jvjJI Cj^Luz^. <t*L*-u»j ^Lu-uVI ocfi {yA (JJj-«IlJI ^lll ljufc <b ^j-ojj La 
^jSLlj i<LtdO^JLdII (^Ii^jvjJ! t ]ys ^ ii n 1, 1 ^j^t 1 ^ I t(tiuJL>JI (jL-uJ^I ^l 

<iuJu>Jl ^jji-j-^uJl^ <L>I CxJtjxj (Jj i3jJaJj! 0UUfc 4,a^o J^jJ 4jjJL>JI Q&^'x-aW 
I ju* L;r l£- j^olml JL9 j^aVl (jl JJ-JJJ . /yj jJLuo^l u-jLjJI VJ Jj-4J V 

^ Mgj m. A\ I jla <jl (^k. J jlj Lo ^jjlj— iJI jjja ( )W ) ) «Trevino jm nj^» 

Jj in ~hII ^ Mm II !^£. J 0" «J (j! Jjufl (jLxiU^I <jt J.q- l> Jtl (j^jJa dilj £Aj 

j mil Loj 1 CjLxSj <jl£ 4_jjuj ^JU^yaj j-a Ju9 i^cJtUI /y> <CL>»L>. ^L: 

^1 «UII |juj_> ^0 mjjl 4_ojLLo ^jLc <Gj Jl3 ^ JjlI Ijiajj < I ^ t 'illj-3 (J* uVw ^jja <L-uj~i<U1 
t £LflLtio jLtlajuol ^ 4 1 .1 aj u l r jl <i"f VI L Ju>- JLlb t jl mi <itl ^jj-.-JI 
(jl *U 3 Sjjllajo (Uln-v {jfS 4_jjJljj 4_jJLAJ 3*Li£ ^j-o 4j ^-flljJ I— <j M„t" .iu.& 

Cj^L>.jJ olj's null ^LclJslj t^LjrlixVl ^it^J L^uIdIjjI ^^k: oljLiJI <j-^J ij-iUI 
»Xjla ^jjsj Lt£.L»Tu>-l L*jLU 4jLo»- Cj JLscjI i , JU ua 1 1 j iaC (jL^uV! J^iw Juj . , Lj m 1 1 
.(jloUJI (jL^VI IAj I Jl^jj iC_J^LitlII ^yfcj V! ijjualjai) <JIjl3 4_L^j -^^5 

jut* iU«Ji§ a*u QHbai 

>U> mij"i Yfu-u i 0 * /ys) ^ ( h,c 1 uaJlJ jjU*<U ^Lc ^/u!VLa 4jMj ^^>^ 

j—»iLjJH ( M Mill cU H $ V^uoi lJlI! ^Ij—^ ^1 ^^JkV < rtl mil 
4_*^>. ^1 (j-uj -hJI ^jl mijVI j^Uj cJLusjl ^1 t^j-i^JI S^-LaJI 

Ja^JI Jl ua ajl Juu (^1) 3;.j^Vl lJlJI ^ 0 • Jl J>L>> ^ Cuj Jl-S Jcr )L>JI 
Cjjl ^pJI JaIj_»JI Lq_3 t^jjl i tj Mill duJ-jJi ^LuiJj^yU M^j^iolII 

SSJujvjJI 2 jlAJI ^JlA J>U. M..JI j^LajJI ^ JAJJLI j^IalJI 1 ju* ^1 
dJLlA t(jU uaJlj jl ; mil jl m"i^l) JjJ3 jJLo 4_JI Uj-^l Lq ^1 4_3LtbVLi 
jjfc t^gj mi ill ^l_4jJI ^Sfc->- SjLj J..V t a ^flj Ju^ oJLj (jr ioj_uj J^oLc 

. jj^jJLl jjU'ill (jjrt^ \ ( _ r 3 ^jLxjuIILj <lLal ua!La Cul£ Ulj- ^ 




Vj^hUI 6 JJJUUUO yj* jjujjJI £j*9A (Jj\ 



L^iSJj J^JjL^o CjI J CjljLiit J^Lu JJUu V i^jtLaJJl JjLujij (j^o CjLIj i 

r.i^a cj! jl>.I 4jI jj tjLujVI ^jU" fin L$j ^1 4l*sl£JLI 4x111 Jl j-Hoj 

J^ILvLJ! < M~ V a Co£.Ll^ ^pJI 4_»JJ1 cdJj L«lLua_a^J 4-tL-iiIL.u-a ttnU-^ j-uajj 

^ic i o inll 3_S^Ji] L^jjLuo <JjL*_a ^ LfcoJLdjl LaLc i * ^Ju-u 

<Ltlij (J^-Ij-jO ui>Lcuu>£l ^AjjJlLoj j I ^jtrxA C^j CjLjjlIJI ,1 glf. ^^lo Jul] 
^JLlju (jt u 1 nr 4_ul JljJI ^ ^JLcjJLl j 111 jTl JjLaS ^^aAJ CjLjlI ^jjLLoj c_JolitJill 
Iji^jju < n ( n>U f flftlj t Lfejj) U"i 4juLLaj 43j U ) U 4jl1J| 1 mm a JujL>o LiU j 

<jjo 1 <j Lu Lc _ JjLl^]1 cdlj J£ ^ L-xLal SfcliJI JjL-uj ^iJLuo ^,1^. 

frVjjfc j-Lxubl Lc_a t4-^_Mi j II 4_tUI cjL*ft.£ .a L^-j-3 cjjL^ _ cjL^^Ll>.I 

4JLuJLm jj-C 4~Jj-Lu.il I 4jlUI j3-Lij JjvIjJL I jJLa I Cj I jj < <aJ Jl t Lc-L*JI 

"1 7n ^jJ (( Cj Lbjjj Lo-uu » Jl o\jt ^2 I -Lj 33 ^ 1 j CjIjI—^VI 

JU-o^ CjIj-t nil tji, «4jjJJ j-j^Lvh) LijjJ V Cx^alj Lo ...(J-lSjJI 4_>.j_} ^j^s 

^^yjg <ij_juaJI frL^JV 4-Ll-l^j a I CuL^ LojjJj .«3.ijJLiU CjLaL>J|)) full 

tfjufc jljj JL^>.| «Ojjl^» (jl—Sj) 
Lr^l ^ftAjl^axiol L^jj-tToJ CjLlxJj Jill cXJb iS 1 -^ LjJU>- m) U ill 4„j ^jJj^Lt-.fau 

LtJajl Jj idJuxj u< i >r-> ^tl jLg_>Jl (jlc V (j-jLgt-J jl >il 31 Mi'd ^jL^ jJa] 

L^J 3jjL>JLI 4 ntnillj 3j^ti>Jl) Clij) 1^1 1 1 jl Jl-i^>1 ^ dSj "1 Mill ^ 1 > >i r V 1 t^lc 
g.1 iJ^c.Sfl tfJUk ^jl ^yJI j j miJ La ^Ij— ill -j^o tiJLlAj . ^ i ^uxJuli\ j\ 4 -*\\ (j^c 

I juk jlj ^jImi II jUilf 3\ j (j^j 1 j ltll 3jj-Ul ^yj ^jVl ^LuuVI c_3^L-ui 

4_jat_j_jj «j^ajjk» ^g j mi if I (j a'fyit ^jj_LaUl JciiJI 3l__<Iij I Ju JL9 j\ a t ~i m i VI 
4_>-jJ ^jJ] ^jLLlj/VI ujjI_3jj ^^nll (jr L3till 4-jjI j mi ilj 3^-S&J j JI ^jlal V iV 

o^c-L>Jl u^jj t>>C i j r C (^a^UI IS «tl Jl i^xi'ilj * I ^ mi CjLsL-uII 1 ^ t a ^yiHiej jl^J 
JLjjjJuLu <jLojj| Jjuj . (^LsJI < n n ( u (juij^ojj jLmJJI CjL^^_>. 4_Jj q f^j 




tjLaj! ^ 1 fljlr jLc 4j^?tj>JI CjIjjV! 4_LdL_uj fj\ ^(j-fjj, -stl ^jLojVl 

oJuu cU ^jjl CLlJJL>J| ^jl uijVl 4^j_c Iaj* dllj clU q uihl\ JL-u^> olj.il ^3 

^C.J JjU i 11 4x.ljjj ^jLua^sJ! ^» jJLlll t^jJI (((j.u-1-tjL^ j-fljJb)) 5-^3 

4j>.L>. ^ (j^ej Lo^c£.j .« JIjjJuLu)) (jLjujI £Lo f^*=->* JlLa ^3 4_cLo <jl 

oJlj La niol alJI (j-A Lkj_LCj ^ La 2 ill 0 JL& ^j.iXjJaJ il) se 1 1 1 ^y* Ju^_x5 ^Jl 

Cj^^Io _ 4j_Lii jjoba £Jj ^Jt^>- JuLo - (^^Lq-^Jf JLlloJI (jL_ujVI «Li_ujLu^a c Jo £-0 
^jjjjl j mi jTI j-t^L>.l ^j>-Lc_>. 4 t , < 11 CjL<^Li^ J Ja^ . (-olaLitai] 4h-mj 4JLjvL>» 
4— >1jJs j 0" i. 0 1 £LajJI ^ Jjl^Joa jxj ^^k. LfcJUu Lcj 4 t a ->JI lIHj I^JlLi 

u( JLjjJljLu)) (jLu-ujI j^Jo JLlo 0jjL*-jj Ju>. JUC 3 Lze la cJlSjj ^3 j4Jlj_u lJlI| ) 0 ' 

^LuiijLJL 4_Lfcp i^LajJI ^c_5t^. ^y2l 5^Ljj 4 n u uJ jjl ^ < 7tj\ ^ llJi OJu>JI cUj i4j_L±« 
« JUj^jLjJ)) ^^jJ^jjjjjjVI ^JLjlII ^uL^jj . 4-jjl 1 *r\ »J1 4j^II oJufc 4 iliajj ^jJI Jol .nil I 
«5j ii flj)) 4-ij) -r <o.„o 1 t^vlj t3j-j_AJI lLUj Cj_<u JL3 4jj1 i>> «5^a_2)> ^ji 

. 4-t-LQ.Q 4jL>.| ^1 JjO-^jJI ^j^S (J^i *4jjjIj^ ^_U3JjO i_dJj J-^5 

t jjtiaJI s.LdJI ^jl jy^H <-iJ^L-uj jjlVill ^JL*ja ^j^IlvLjJI JijL>> 4-p*Li 
(j;^jJ,l ^ ttrtf li jL^j>JI 4^wjJ>j 4_l^L.,,1I oljl^II jrj_) lLjj>JL) 4.K m.U ^yk: 

4l^LijJ ^jZi 1 11 ^jl ^pJl 4_x3^_a SjJL^a 4\^^Lc Jjjvj ^1 I^Luo^Hj . . .^Bj^JiJI ) 
Ll^I C-ctt («J(J ^1"<m mVi 1 JL&J ♦ JIaJIj ^LcjJI c j^J j^JS Jj^-J -L^^-J I , LT l4jJ! 

Consciousness ^jiij j^llll^ ^>^! 4_uAj <JuUi j ^yj ^LojdJ ^jbl <- . i „ n U 

j^ia3 ^Ul 4j_A 4\cj_l-J! jJ-i-uLlJl 4l3 i?JaJj Lo jJb I JlAj . CjLjIj_j_>J1 ^jL*-u 

4jj JL3 4_» ^ 1 <i"m ^jJI t^^yjfajJI ^jjujlj ^jL-uj^U ^^jJLI u t fn*\\ jL^>«-II L^J 
.icljjj! ^Luj^I jlLo r,,nn*il ^1 qj£ <-^Vl JMi- 




t Jlj JlLo 1 q\c jLuj ^_pJI L^-cu-flj 3j-uaJI (ji^-J ^3J^ Jt) < -^ L2 >-y JJ^ 3 -^ 0' 

j^JJ cLL«^j Lt ^J| oljU->JI fufc! tlUj ^yi^-J .SUVlj £jJuJL> \ 4 njl-WI 

J*i ...((Impulses c->l i>> t j » L4J * mj j! j£Uj 3jjut>s oLa^j Lr l£. o^j ju9 ^LaVl 

jjfl L^p-Llo La^ ^ji^. 3j_uJ! (3 j ^yjl CjJ>I ^ylJ! (JJJj Lvjalsj Lfcp^ij L^*aI 

4ia2j Cx}L£ m£j ui ttl ^J-Lll jjliJ 3^_j_<_u-4 djulLa (jjQ LlJ ^ylVu ( _ r lJl 4 rtjrt >J1 lLUj 

Cu-uaJat ^cj - (jl ->j-*^o 4ja£ jC £>3eJ V - LJjlII 3j>jJUI jjG Lc^j Lg-jS <; J-JI 
.tiuJL>JI jLu}V1 jJfe <^jJI Sjj^iJI CjLLuaJI ^jJI ^JUI ^jISJI dUj 



J^lj^a 4j jllj^La i LlscjjJG (jL-uj^U JjVl < oL-JI 4 im.i'i'sI i LaJLflj CxAA^. 

^ ^1 4j^jj j_L ^^jv i^^^iiJI (^uI^Jl ^ 4j>Li]( j^uc ^L^jj^I 

JjJLv ^ VI ^jLxiiJ>JI ^, 1 Soil j^a 4_i^Ijj jl \jL£jjja Lo 4_t^a J^btlu t(Lo 

jSLc_J La i(^jLl^>JI j*Jl2jl!I 4_>-jI (jLcujVl jjlaj 5j-l<-.i a «CLc-5_v Lo ^Jb\ Jys a 

S^jkLlaJI ^juk Bt no u <n ^"dj .«Social integration ^ycLd^VI JaI£jJI» 4 j q ( >j jt 

: LuLu ^ m j *j dJlj Lo (jpJI LlUII 3ji^_aJ! ^1 L^jLxjJ CjjLaj jlr> i!t Ci-Q.l i 

CT iiB ojujj>o jjj 4 i mi (jiujij (^Orangutan jLi^oljjl 3jj_S^) L^lI^j! q^*^ 

^ cAhu (Baboons ^-LjJl 3^^-% ^jL«i m.H Jlo) j>i>4 UJLu t 4UaJ^ jIjuiI 

.^-3ej>JI 3 Jul^JLo CjLcLj^v j^a^J 4^oLo| CjJiI j tc> Ia>jVl In 1 u Ly i^. J^>»JI 

JjLj (^j^ 3 JkLjj^ Lt.\ JLC.V1 ^^5E-A Jula 4juII L^LojLOja ^ a ^JsLla Trill 

4_ J us>Litja Jjljll JuJusJl fjjd i~,.ir il I Jjua^l oL-ulSLal ij-j-JlI! ^JLuall 
^ « j -^11 <_>Lie_j}Vl 4 jlrLa Ojlj uij^Jiiil dJufc JJa .^1 tU 11 Jjlj— « 

^-LstiJI ^ji^. OJlcLmj ^yoil 4_^aJUaJlj 4-i-^ jJj j mi nil CjIj jtltl ^ CjL.L^t*i ml 



. (Jlj-il i CjLc.Lc->. Ljlj JLv Jl&j-Ju Lofi 4j^JI CjLcLu>JI (jljJLtJ 4jt_uJ 
L-t-n.u.1 jl Jufc^U <Ludj£. jjLjLill ^sLua La j^H^ a-lvVI CjLjIj) j^Jl cr^d 

J^tlj i-a-txajl l-^IjjJL \jtj i r\ u jl L^cj^j La ^^jJI J^a 1 j Lu j^l jib V dujv 
.^J^ill £jLoUl I Jufc f IjidjLuoijVI i(4KjjiiLj LkJUu ^j) icU^JLi 

JJUuj! CjVU. ^ 4jU jf) oliolj j£i <>a 2UJJI1 S^Jtfl ^ i^lj-pJl 
^ l-JUU! £jLLaj| <j\-£ ^jLuuj^LJ 4 i iM(tLa «4_jjj ^j-fl JoLuj^l 1 jufc ^ Laj 

<jL£ ^^lll j La-Hi j 4_£lj-aJ1 ^jjl ^L^d] aLjlLs^ ^3tUI ^jL^yi <-flj-C Jila ^j-l^&j 
4 o^o > SljJtlj Jj intl 4 »^aj ^lUt^j J^-jJI >^>t-3 ( |gj if. ^j^juxLSj 4_3}L_ul 
Sj-xjj^U 4_u_u_ujJI ^IjuiJI j-j-oLc ^.Lg Cjj^Ijj dlljuj tjLo-jJIj (Jj_2la1Ij <-ja_i^>JI 
4x.Lcj>J1 ^j?c^>. jlj 1 a Ka, .(AjjLJJIj 4_ulj^pJl oLluj^-xJIj (jjJbjJlj oljJUAav^SJl) 
OjlxujIj 4-ijjL<— "Jl 3jjLL!l Cjjlj ^LlILj t J-o-tJl £Jjjjj se— ill 4 j a frl Cjjlj 
JLaJaa (j-u-J <c£^Vl 3Lj>J I 4^vji Jg .IrJ 4_l < ". i j,t.tl CjLLj'i jUaj ^jU> L^Jpb 

. JL^Vl ^Uilt jI,v*m»VI ^Ljj <:! j^lj cjUfrlxIl JjLu <uLi ^>a jjUiJI 

Civilization ^Mt«J#t 

LualjJLo jL^ 4jj Mijll 3jLua_>JI jj-U") <: Ju ql ^1 ^ j >!uJ La ^jIjJlII ^a dJLuk 

qlajVl 4_^-^_3 4i>.j-a ^1 « JUx^allj ^a-jJI )) 4_L>-^_o ^ (jL^VI JLaljl ^ja 
^ i^i ^ ^i-j cr^J <4J-Lai l_3VT 3 j Mir (J7 ic Ju^-J V La JlLc dilj ^jL£j . CjLI 3 j ->J1 
^ ui Jl Jjill ^yfl IjjI ,_j 0 r I 4jjLua_^ 4lij (jL£ 1 ^ j *^ eliJLv La jlJs SjJLl aJJt 
. j ^ Tttm Ly Iil\ (JyLuJ\ ^jrU^La jl JiLal ^^ic OJL>- La (j-a q^jVl jL*£.J ^ dj^Jj 
jij n "i n«VI Lfc^Altn a Jj! qL^ ^1 4_Vij t,l J>L_pij LI Jul 4 In i II a'jJt CLalSj 
(J^_oJl CxJjSu 4oiSL-uil ejLt^-JtTJI (jjnj . (j^L-uXI «^Lu <j^a 4 jiU"ij Lcj L y .«!La. m 




l!>i iVi IoSLaj i^_3Llll Jjl—uj Jj-^I j-lll JjL- <l^L_>J1 Oj, HjIj 

.j»^iJI alj-j La Ctils Lr*>- <-^^ CjjjJoj (j^Jl <LuIjuJ! L^jjjjud 
4-i-j-Aj SjLjj dllj 4_t&hj Cxjl^o, .^palj-^Vl SLa^LLaj 4jtoxLaJI ^ltr. B^iaAfanJl 4jvL>o 

.(^Ij^-aJI JjJL>JI ^ j^j^l uin,i JJUfc^U <Ll_3 j-ii. Cojfcj ^1) 4>,tj JaJI 
<j-ajJI J^b I i4-ulA1 e-u^itj ^ < fljSHI ^j-Axf! JoLiiill 4 jju uj La till j ^1 c^Lloj 
.4o^Jl1I 4J IgJ^j 4^.1 jJl JjLie ^ ^LujVI ^jJI JijfcLJI 

jijmJt i*Ji tritut 

j^^Jj .(^j mi ill {j.M ?^ll (j-* 4 rtl"< >- o ^l>»l 4jMj (Lf-t^il ^yilslj^a) (jr^JjJtillj 
Ijl>.1j Lcjj Ll-w-x ^*ii_jJI j y tj i^jJI ^^-aAxIl til>^' j*^' ^d^ 3 v *> f n J L^lP' 

Race 4J!>L_aJI ^ylt-a Lr Lc >^> V ->t,l jLij! j»jL_c j? j_cc .oV^LtJI jj> 

.(4JM^ jr^^i LjV^L, 

L^jj^ ^ ^j_stj V Lt-L^v. L^jl 4_)j mi Jl cjV^L^JI jjjloJI 

4_tlAjJlj 4_ujlJI L> ^\ ^ \ ^; n <3jl^' j ua-jeJj jISj -Population j^l M.r 

ufJLlA ^jl Luaj in^ 4 rtl*i V a CjV^Li-u LkjLia-C.1 jj-jlj V « 4_i_^aJLaJ I j 

. i ^jLu 4i uo la JJJlx jj^a j_LqJ 4£jlul A J-A 

lIUj 1 rri <u I ^ tia tJ 4_j^tTu-JI CjV^L_<_u_M j_L.<u La j^j t ^j! tiJLi 
J^Liij j.*„ mi II J ^jj-LJLllj JlL>J I (jjJ I fl"r a, li A t4 Tr..i>»I^JI 4 jK nil! Cjl o uJI 



4j^jn^ll jj^-iJl J£ Jlxu V 5>jl>llaJI CjLI^JI oju* jSJj <3jlx!_&JI 4_I}Lui]| J^lj 
Jjjjj^l j^» JUj-ll jx. ^Luj^^i-Jlj 4jj!j^JI CjLj/IjjJI ("«<iui^ Jl^3 tilaVM-^uJl j^U 
jl LlA I m li^v j Cr^5 ' Laj fr-i'vJ JL>JJ ^.m V 3j>^ er^J i^jVMj_JI jru 4JLj]ajJI 
Ja Ijj >^>-r a Jlj Lo CjV^LcuU 3^_uJt1 >— il cinW jL^ia! ^ CjLll>JI jjJ jl jj-aj 
^ CjLa^tU jjj <j£. d>j ■» Jl i rtni<1 j^l J]j .4 jKm. II q m.II 3pb 

. 4_j*>l ujLdjJIj <U^lcuJI CjLfl-uaJI CjjI jj jj^Jj 
^3 4 q-l.iLv Laj-jlI t \ di\ a uaj 3jlx. 1 <uj 4jj mi iti jx. LujJljw 

. jJJ... J><u>JI jl JoLUJIj 4^}|jjuJI icIjaJlj *Lul!1 jl *l£jJl£ tlflm 4^alli 
4J>L_iai j-« (Jj^Ua -5^! J^) -> J-S J^- Lfctila^V CjLL^uo £jsl jJI ^ I J « j i >»J 
jjfc till j j^o ^-&VI j . L$J£ 4_!}Ll*JI ^>-ajLua>. j^o LaLjjIcIj ^£^J1 Ll«»-<i-a£ <4 Luua 
n-fc.ll < U o /IL> L4I 4^3 V rtMi jl ,ifl Cil d ua II jj« Lij_LC.j ajufc jl 

4J^L tu j 1 ^ U Lo j 1 Jr _ L^jf Jn<n t ethnic l$j| «u < La u 1^4!^ 

*L>VI j^s L$JUlj| jlj il^jL^V jljlju i, .VI VI 1 frLa Cjjjj V - 4 1 j t a 

4_^x.^ Lo Jc JjJj (C"l j-^l jjj ^Jj . J jlnlll j JLisVL <ulflLdL>j ^jj *LuVl 

1 1 g ij t; 4_)}L<-u Cjlj_Lfl-4 jj^a j^Jj jl j£*J L^JLlalj CjLLu^JI oJlA jl j_a ill 
jl 4xaJ^aVl jl 4_ijjjjS?I oLjuCL>JLI j^s 4 n> <a ^j|j-ii< jjj ^jLI lfl<n« 1 jl ^stjuD 
jl MjjJI) 4-Jj mi ttl CjV^Lm,!! jrU^j j glU V I Jul jSJj t 4 ^.jj^aVl 

. ( jVI (_^>- j^ljlu 3 J q" t.<o 4j«tlr ^Ll^. Jl JLlL-uj 

mi jl I g^JJt inrt'iV <LvLlja <L-u3jJl}\ LjLj_^! jLu jjl Jlj_cuJI 

(— jjLuu JJI L^ijjJaJLa 4 V : j-a 1 «U q t_>l^j>Jlj S^l jj| 3jl£. Jl (^j-uluL^ 
oj! jl9 J^Lj a^AJI ^JLiuJI nil) Sj-p^Vl j>a cJJVI JU^ 

^_t_^=l jus ^cJL_«JI jLa jVI Lai t 4_JL>JI 4^ m.iII oV^LcJI jj ^ Jj 

Ll)V^L^a]| ( ^ l"l j^J (jjjLlII jrl_l jj-i-^lj-ll! jj-4-u-T%. JLL*3 Lo mi I La J t3j J i*? 

Jl fi a jjj > Jl j j-j-C 4. j m yl\ ^ <j t^M in -»» J-u^Ij^lj (jJJjuj ilj^vjIjJ—J 
. 3juJl^ f.^jll f^J^^ <-k>^' <Jtj^JtJ>U Cjjt£ <LuDjuoJI C^aJLfcjl 

Jjaj>^ai,l mi jJI ^d-ill JJ IqjJ jl j^-^ : J^'' (J^J-" LLo-l jLjj tiUj JlJLJ^ 

jLt^VI J^j*_1j jl jSL^j :j^>J j j 1 1 ^«LLo a I jujl_>. J) LJL>. 
J^aVl _ jl JjJu ^j^l 2>j_4j S« Superman jLo^jj_^» j j 4X0 jL^I Jl Jl_>JI 




? II 6 jj uiO jjui i J I £1090 qjI 



jj^a JUJulII Cj jjLAJ ^e, <t i uj 1^1 > 1 1 ^jJjl>JI)> (jl ^-trfc uo _ ciUj Cj^Jl>. Ji < rtju,^> 

Jl ^LbtJ *La3jVI <±jjJL>- <j£Jj it LIjj^U L-uL_ul ^ \ ( <aJ JiJI 4_jjIjjJI CjLLJjJJI 
j-SI utC J *.l23jl Jl Cjjfj (j^ixjJI (j-U^Lo Juuj CjjL-u jJI ilLlT^ 4 uxa t—aj^ia 

^•^J Ktjuij jl uj tix_>jL_>JI jl mmVI £jj <JI «^<i" ^J-jJ • -A» ^d.L ufl £3-^1 

J)j rt--r"< 1 4ju:Dj-flJI Jt^j Lq-4 L^JIjjulj mi til jJLua L_2_fi| JiiJI aJUfc 4 a J <La 

t JJGa Juua Lj L»£ jVl SjjsI ^Lo juu <_3 j^-kjl °'- JLA j£J J • u + mU 11 <— ilitjjVI 
I jjfc JiLfl eijjjLJtj j uj ij V (j;^ uj-J I ^jJLl>J1 4\_i_oIj jJ 4_J^Sn ^jLuJI (j! jc ^ <>>'ft 

(JjJlill ^.r.qJfcTj Lj-clluD C_)LitljVI *lj->-l 4_JjlSLol J JJ>> JlJ-t-U cilJ j JlJU ^IjJ 

.4_>j_cJI 4_jjIjjJI djU-uaJi 4jjj uJLl CjLLl^JI 4^vLJl1 CjUj^IaII J>U^uL 
Olj <(plj)J >*Jl ^-Jl-C- Js tj^l 4j>.jJljj) diLtill ^jLc Js liu JU>. 4JLujoj ^Li ju<s| jjfcj 

JL^-I JbjLSfcjJLjj) <JJD^ Ij-t-oL*^! jl£ 4_i3 ^3 jjdfl Jjl jl <jj^l«J V (Jj ^jiSJ I (jL£ 

La-lUi^ 4 ^ J til ^UoVI Ijl^J >'l>^ ^jJI jjij <«Galton j^JLxn 4 q m.Ij 4fsL>jJsl 
4jr ^l (jr^l (j^^^ ^jL-^ jlaJj .«Eugenics Ijh Jl yb IjuJl>. 

hJj^lA\ ^UL *L£j}U aL^^Ull *UJVI I jla <ya ^UT J£ £l jul Jl jL^JI 
4^j rt~i!l BjL;-^ Jl ^/Lfl Vjf 4 0^'^ ^^^1 jlb < n,»SU Jj_lUI cijL^JI ljub r^j^ 

^AjjjulAI (3^** J 3 jjUonJl 4_<u_uL CoSkjjlfl i4j^i tlml f- Lsr uj\ f3 i4jjj^ai»J1 
:ejLi_LJil SjulI « 1 j m"vjj)) Jl JfctiLrTn mijTI CjV^L*-uJI ^\-<-uj>i > ^jl 

^A-t-u-JtTJL 4 A. t ^-i , 1 1 duj in j H Cjlfl L^aiJ ij T»J! (jjjLi-uSjL Liu_d^JL>3 ^ JLC L^Jjl 
(j ■> ."o jJI 4-jr j tt uaJI 4_u|jJ| 4 <7 jI^-lIL> I *i\$.y JLjJI uaj, i <i!Ij < jljjJl 
^jt ^_aVIj <±JLUI c_.<-i_Ljui I J tJu-jpsJl jjl j-lllj J^^-J^l (jjJ jjo ^ < ii -a- "ill 1 ^ a 
Jj ^al,\ flfcj Mil 4_jj9 ^xStJl) (^jJI (J^jJI I JUk CjIjU-^ <t -w Ja JUJ nitl ^j>JI 

^J^U ^ZLftlLj ^ttlL^a M^l <_3j-jlJI 4 1 1 qj V ^^1 'VJ^? 0 ^^Ij) j^- ^ ^L-ujVI 

.SLiLl^^ujJI /ya jj^ 

4 n jii^w. J^uu _ Ljjvj \yj j3l£u3 jJI CjLjI£JI Ja _ j uu Jl ^jLc ^ 

4 j mi nil I j (4 j njt^jJI) 4 j -kJj) j Mt nil j (4 jl< m.11) 4 j >jJ>9j>ll ^j-ajLua^Jl 

■ 



4 j j ui V ^j-Jl^j i.Si^j t « Combination 2Li_Jjj» ^ 4Jculj^Jll (SL^UJI) 

L^jLxufTlj L$Lt£ i _ ;r 3 ^ j fcT u j^IiJI Lr ik 4 in\ J^alj-c cLajJ^lJI 0 jui> $.|jj ^jl jl t 4j 
jru VI *LuItJ 4j ^jj V jJI 3-^*11 1^ ^ O^J <5 j^' «mH 

4 ^K.t-o 4_c^lLo LliUfi^LliwI (jja "ill <;ljj La ^jjl ^JaLiioVljj tSjJiLLlXI ^uljjjjl 

CjIjJUiJIj SjL^JLl Q Lj^ T t - L . a - 4 j ^l^jJl CjVjulx jlj^Vl jjLil: i 4-L^aL.uj 4_uLJo a a 

4_ufca_ll 4lj ua ^ ^IjJI ^ cr 4 ^) Talents ^Jl Uaj_*j u l3\ 4 ir IjuVI 

3l j ^yiij-ju (jr i!l cjLuISJI jl^_ai jlj>-jj JjI_4-UI Lcjj jJLla <jl VI 
l£><-3 JjUj iPolymorphism JlSLiVl jjuu liii j * Social Life 4 ^ <Cbe_a 

Lajj-4-uj ^jl 1 uajl c_<-?tJ (jj-ll! i4_c:L^j>Jl 4va^L«.uJ L^JJ^-^i (J-^-«JI ■ La '**>^ ^ 

{_y& i^^JLdJl jjLaJlJl I JUb (j! ^jusIjj . lLiLljvI jJIj J)j a.-kII J-d£j ^l_C ^Uaj 

tjjLuJI cUj j^UUI to LdLlA . jl^Vl jru l_s}Lo*VI 

.^Lu Jj^'q £><^L jLUjUj ^jJI jru c^M^VI ^1 Diversity 

^MjvVI L^-oj^Lw Equality ol^L-Jtl ^1 ^1 4_»_b ^jl ^^-b tg-j^jcll 

♦ Total Identity ^1 ^Uj ^^ju V 1 jufc 

jLt-ui J^IjlLojI ^.Ij-uJ JlS LlAj u. iUHj 4_uJlJ1 4_upJlj ^ulLljJI^ :3jljJlC CjVLac^a 

!^_a Sljl m.U 

4_iLi ,3^UI (j-*)* LoLcj L$j^ Lojt_« ^jL^ 3jLul p *\ 1 ((^jlLaw Jl^ L ^lxX\ I jla 

^j-uLUI 1 ^ *m j "j ^qJ ^ill 4_o_i_3_>J1 /^SJ a . ^oj_aJ1 (jjj 4j^jv V 4jI Laa..^^. 

jlj-sl j^rV (J-a-«JI fjy^. 3jJl^JI pLjluLd i ah V a c-ct^Lb Lcj ^y^j-all jjfc J^'Vl 

xr* Jl 1 JjjQ (j-^ jl ^4J y X\ oL>o ^VJj* Jj^ ^ *Ij_ljj J ^->*il l ^yjUlJIj t^i-^Jll 
j»l J La i4jjl iri ^ Sjj^-uo 4^ljjl Q^_5e_tJ ^ jJI (^jJLtJLl ^jL^ tjy IL>> t^AL>o 
. « ^aTi->JL I ^2) J-^JlII aj l^12jJ (-.(-lluTu (jJ jLI ^^.^L ^*JlC 
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Lgjf^ SLAjju-sj-fl Loj SjMi.Vl <tj tU L^a ((Morality 

.(( Ijj-t-L-j in»j «d<jt_5o) (^jJI «jU r (ijl)) UjL_> -ilj^i 

Theory of 4_^L_x 4j^J^ ^L^VI JpL>^ 4_jJs 
(j^-dJI L-fll nl L_a ^jj .Human Morality 
J! j_.J! ^ 2b j .1 *:JI 2uL^I c-lk j-A^ ^LUI 

C >) "frlj 4 ts> ^£-3-11 I Ju4> J a 3 ^"i -v i > A0<\ 

3wUl <-uJI jlS^I 4__ue^ljJ! Ci^ y\$ J aJj 

^ ^ jjVi 3M_^Vl ^ . , ^ vl ^ b 

Jill Theory of Common descent ^ 5 ,U I JuaVl ^ ^ a^a^VI 

LfcLJ ^1 4_u^L>JI 4J3JLII ^ (jLcujVI C+jQj->. 

«o3)\*» 3 1 0-* cr^- 'Monatheistic Religions 



UpgJjt^jJI 



(_>^>JI (jl» :4uua_j U )A\H 4jJLc! J_^flj <Sj«w (( 3^L>.Vl 4jL_o* (jl^o-pJlj 

jUoiVI Jjpa ^jft! <j^l Jl*. jjb Conscience j m uall jt Moral sense ^MJwVl 

j^Ijjj V ^LuI^j^ jJU>u JL9 ^j-AJI (jl Lg_> (j£Jj K(LujJl lL>UI^o-l>J|j 

j-jjLjJ.L J^_d)l 1 ftj Ju>tj <jl (jjl ^jj^aJI *4jj uljJI SJ-jii! <5 j-A L^-tJa 

^yic j-t^i jJLf i4jj^iajj| Cilj fl^JI *j SI flJ ui^p-ftJ ^SLj ^cJ «(jjjl J)> (jj Jl*J->.J . 4jj^lajJI 
^1 ^-iLajJl SjJLl j? 4_udU- tLLStJjJu L^jI ^ Jl_>^ 4ajL^Vl jMJvVl 

Apes LiLlJI Sjj^dJI j j r ja <LflM_iujf Jai. <j£. mi \\\ ^jjlaul\ JaiJI Jj-Aj JLlo r,t>in\\ 
i£j.Lu ill ^ilt (j^ 4^LS^ j-pju t^JiliaJ! (j-o (ju}La 4 < it j^Jlj-stJ jJlZj (_ r Aj) 

. 4jjjla3 Jl 4^Lv JjJ LrfcjjJu Jj^li^Vl j^ia3 4jLjjl! 4 ujjtl J^ljJll J£ JUJL>JI 

UjJULih j-i.xu<u <j£. JUJfcJI (^^-A (4-lLu^q ^Lol ^AAflj] 4n < o^LaJI Jlvj I j£Laj 

Lo 4jt_)llLa ^^SLill Jj^tlJI I j^j , t (j M.I j > u i jit 11 jji mi <T<tl J-flt* Jscj jM^Vl SLiiJ 
CjI jJLte* 4t tri\ L^Iuj i L i.i^ <3j_t>.Vl Laic ) X * Jl jM->- CjLJJ^j ^yi jJluD 

jj^Titl 4_l1>JI i_>b£ n j^l £-Li JLoJj * J$WJ I J (jMJwVl (jrU 4^MaJ1 (j£. 

ij* 4_c j _oJe..fl J^-dJ (jl 3_uiljjJI o^-* jl—jj J I ^ ^4»jLaJLcl Jj j^L-vM-I 
I j)inr I JL9 i y^jj^isul\ ^uJil jl ^-iil >( j\j| j^II 2LiuD 

_ £_L3t-ua]l l^Jl^J! jjfcj 4_r>.J IjJ _ u « mUN c_jLieiiVi <j) ^ VI Jlcl 3j£j3 

^>.^j ^jJI Altruism jliu^l I^LqJlLq ^ JjJ Sjuaj>- LUt.^ j^lo ^Jl ^jjj (jl 4jLi 

(jjii J u>ll j tsijy <n Jl £j-iU ^LaJI ^Jl m 11 J)j n J in rtll ^.lat 4 4_JJ 

4 a uaj ^jj^ialJI Lj^jJj_j_JI Vj ^Lc 4_j.^j ^1 V 4^!^ 4_^MJ^Vl CjLu*1jjJL 
jSJj * LoLxu (jjJijfcja dll j j-ljIjujJJ IjJ m a l^jSL) Jl L)^*f 4_uoL>- 

d>j-V>l I jl J o jSIj V jM^SLJ a j ^ j ^ ^tl 4-<_uljjJI jL I <rtjt j-^j "i «') j' ^11 o^ 0 

4-u LcujV I Sjl la>JI jjJoj pj^t L_uLi_ui ^j^-L^Jl ^/aU^jJI 4_toLjtJj 4 i^jJ^-l-JI j^jLi^JI 

j2 _ 4Ju_uljJ> JL?cua ^yto 4jjJjlII ^J-aJI Jl ^-2cJ - (3^L>*VI ^i-C (jt t-flj^Jtll 

jl 4 n < (I ^LA]I a I JlA t 4 a i nlnllj ^Jxll (jo gjj mil UljL_j>>o 

4j^Jjl1I ^L-ujI 4^>5 4 d i oLaU Ij^jJb^ 4jjUI jJjLdjnJ! JJJl>. Ij^aj-L (j! wl-a. lt 1 1 

CjLi^oJLuJ 4_iJ3j^tJLl 4-juLlI.I (jl (_ r 4 4 LrajL) Jjj^_lj pi <i Ull (jl * L^ioijoj 

(_yfc ^1 ^ i nil jl_Jr g'l^l 4 K mi-^J i4_j_LL>- CjIjI i ~t r I LjJj-5j (jl (j^a JuV jj^LUI 




Lj^c _ ^^LM £_>LL cjI j ^1 _ 4_uiU"-wl 4 K o.i a ^jV <u*LJl l-uI Lu_^a 

aL>^ 4_Jaj. < ,,l ) L ^1 ..i-wVl 4^alj_£ ^jJI jL^yi ^ 4_t^>L>.Vl JjI irt nil 4_c^ ^S/ 
(t^yi r iX A>» ^JLaj (j\Jj^T( \ \ ^j^>* } L^jjLu 4_4-jJl9 4 j ' ^ °> dJUfcj t^LnJl ^JLuaJI (J)J 

^jJI ((Evolution & Ethics JjMJ^VIj ol>^ MVT ^ jjLuall <G_jtj ^ 

La (jl 1 k-fcJl »j) ) 11 Ij . 4j2.Lij>Ji 4 3.4 <__kjufc J)J^*** "'^ ^LtloVI 4_o-Mjud 

j m«j _ ^jjJI j^^jv JljLo^ - <jL£ _ j^i rr < tl 4jvjt ^ya La _ << (jy JLuSLfc)) 4_l2£ 

4 K 1^1 !,La j 1 r J^-d-ll ''- JL ^ ^JJ t^aj tjL^ (jjj) 4_cl «>_j>JI 4^a-l in -i>-^l 

tLjj^^JU ^ ^c£.jJ1 L;r k. J^JjLselil (>J jIAjVI a ^jx. ( h ^ JlS <K mi U 

- 1 rivers j \ ^J>^) « Aj ^jLHI m ^. L=r l£. j ^ a ,U 1 1 a\ ^-j Jo r )> 4jL ^-j! ."nil 

t yj (Jal ^jj^Lxfl (j^jJLall 4_Jl Cxfllj *^jJ_>ui CjL> j m ^j- 4 - cZjL<-uj"( oil 

t il^P^I Jjj^us J_a^ LuLfl (jl^ L_d^L>JI jjS^_3 i4_iL. (j^i o I jjk . jiaitU ^P^j-juj 

. 4jL:Lfl ^ fJSji cij^V J^JJlII 




((dLusM jus jL£ «August Comte c«r.> m L <i!t jf 4_JL_*JLj>JI 

tu-nu-'wj jj^_v}<U j_u>JI _ Jfcua ?e "o ^L<w-&VI 4_C^j (J7 _Ll 4_IVjJJ jLjjVI ^1U<^> a 
1 Jl^jj . jjr lxX\ I jufc jja ^j^I 4JLi_^_j jl jj_i j^j 4_laj_J| LujlI ijr 3 4 1 a au luJ Lot 

(J^LaJ! jl ^_>q ^oj-^lll Ljr iiL jj-jft-c 3jui1 . <i a i4jjLiiuV! JLuiVI coo jJj 

4 <tj -vjJ I e_>jJJaJ! L-jlr^-ual 4_) a jJL La dUj^j <4_l9j j-o SjjJUt^a JplJisj Vj 

3j j "i ^ 4_li>aVlj .diJj ^ 4_«Ji_4 jjJustJ <?fr>« a jl fiXj ^yic j— Jl Jl <i r I j^a 

Ju_>. ^1 JjUaJ JlJ2 Jj^ j-<3 (J^LiJl L=r i£L £_<2J , I 3 La ^T-, Cr.J j_Q 4 rtl" V oj 

JU_flVl ^ 5LiiL>JLt ^1 ^jVl ojjt J£ j^ jf jK*-> j^o j . jlfliVc .<tVI 

.^♦jiUI c-j U fc T uVI (3£/i» j£- 

£C_J_USJ tL-jLt-ljVlj JJ U" I 1 Jjjjlo j£, jLojVI ^ CxLuatj ^yjjl Cjl Ir^ltl J££j 

jl ^(c^LonJI Ja-oJtfl) 4JLu£jj ^ ^jUl UjLj^ 4jJa}L>J du^LM J£J 

1 <fi i.ijU^a j^£j C u JLo-Vl j j r CjjIjjJJ ^LLs ^ri ts>\ L^J ^ 1 *r " i 1 _>|jUu_^V1 
Ja^IajK CUjjLij jjj . j-jjlj j_<s Cjt 1lj>J1 i U o III ^yfl CjJL>- Lax, (j^j-JU! j-ujuJI 
SULua <y3 ^>LL>VI ^Ij dJJjJa t 4j-Lt...o 4_l^MJk| 4 i > ,,i j.* v-jjLsVl 
4-L-ujLc^a jl ijlt-Lv <4_i*ujLoJllj 4_ii_jj>JI 4^LjJ^jlJ I : LaJk jiLalSJLa j^LcLc j^j ^J^LaTtll 
4jbt J$ ^-Ltlll 4_^jJ ^^JLu J_ai Lfcjjfc^ ^ ^ 4_i^>L>.Vl 4 ij iJ\ 

j^^yjIjjJI JiL\ » "i « nVl ( _ T ^ 4JlU-4) SjjjJiJI 1 <t ^ jgJLaK") a q^JLaLc 4l <^t se a ^yi^. 

4j jJJ,| (JjjJsiJI 4jI Ju (JjLoiLi 4^a JL5 ^_iJa a Jl£I q\£ (( jjj I J )) jl 4JLuL>Jij 

j, j < u*?" a i VI ^j7r ■<■«-> H 4 44 St dSSi ^ jJI j-illl I Juk jJjv ^1 

jj^i^ t (i a 4j^Ui (j^V Mill \ ^ **< ( uJ ujLicJuVI jl ^jJiaj uiU^ 

^yS j t*s ^3 (4jj JlU g~ i 't < i ^ j J j * *V jl) 3j-i_ul jini^ V at 4jI ju 
j-o-Tu V ^.1 tr>^\ jL^ 4j|j ^yjS Jj^aJI ^ j-l<-u.l 4 j < n )lLi LoL3 . 4-LAo-TtJe-a 3jLv^ 
j^JjH mjqU 4 m iiilLl Lai . ♦ . (((^^jjL-uSLib)) JJj-s^j Lq^^ . 4_uljVl diLcjj ji < m->o VI 
. j IAj VI I jukj i j j i I t j_jJkJ| n 4_cjj jj ^1 Jj 4jLJ3 jjj-i^VI 
^1 jJ^lil 1 (j i i i ■> 3^-^>-^' cr^j' J <L ^*' >J Cr-^^ 4 i ♦ t^TI > d 4l jll 3 

j^o L$_JI jiklJLi VI ^AJI (J^ j-^ W^!-^ *-^J * Jo- 1 j i—ljLv j^o 4K nit! 




j9 faaJI 9 £(JL>UI 



Inclusive Fitness Altruism ^$#-11 jUi?1 

Jj-Hj i(4j^s ^J-^S JjaVl Ur I^ i')>^^ 0^ *L_>J-^ 4jL«^>J 4_cj_Ll1j 

tur 2WJ ^AlJI SLatj^l^l 4a^>LJ! JLubVl ^ llU3 ^1 ^L^ 1 ^d"<jL^ 
^jjJIjJI 4_jLcj JjJj tL^.La Lr Li ^>^j ^ ^Lj-oJI <_m <( ru jus j^lll 



•J 



^3 _ Sociobiologists £*JL_>JU Lj_>.jJ3_jj» »l <ilr ^ ^jl^. dj^-J U L-2_2jj 

(jLa _ ((Hamilton Jil^-Awj «Haldane ^jjjdAw ip^" ajJLa 

Beneficiaries j£j^L> u2-*^U j altruist ^ii^JLI t^jJeJ! 
in j,-j_-t! I J ju <jl jLjljMJ ^^^—^Jl ^yJLuILj LUj—lII jJ J 

^1 oLi£jl(,ill c^cl^Loj -(4 ♦ <i;tlj L^k-Ua cjjLc IjI <><»^) 

j! _ jL_Ltll I jl^J UJaj - U> * t 4jjUbl jjl_u ^pJI cjVL>JI ^ oil* 
Lij^a ^jl tLr lj_<i^J! jlibVI Sj-aUo 4-jjLublll ^Ij^L) 4laLx jjJalJl 

^ n j (i ^Jl cJiJi^jt-l! 1 JJo ^yJs <jr Jj_c— cuil jl— ju!vU JL-*J 4jI ^j>> t—j 1 1 

,Jj .^jJlLj (jyJj ^ Mill jUbVl (ji 4JLu3^Ljx < U i «ij (— ^3 j_^a j g ^ <7 ^ ^5 Lai 

'^i^ L^JLflJal ^Vl l-ljv ^yS 4JCL<Ci-^ ij-t'n A\ tjr^i 4_x_ublj 4jjj_us CjJIjLo 

^Q-jJU'ill «LLdJ» dj-ikll Lc* (_iU!}^_l£.J iL-oL^Vl JLUO t_Jjl^>U 3j_^Vl -ilj-Sl ^-po 



£yi < h uu uu L*£ rJl jlib^l Lib ^^>.jJ LaLaj L£jju» «ojd'- S)) jlSJ^ 
*— iL>o} <j-°>^ 0 1 11 ^"'^ <— s t^ibL>ij ^L^b' tj^jj JLkjJI *VJ.a JLil-cl ^jl 

jLj! ^j! 4JLiJL>Jlj .pAV^ ) L^Loj pfl Llj ^jJI <UojIj_i A ]n cu ^a Jtrilb JJa3 aJLjlaJI 

jJaj ^ Lc-Aj i^4jL>L*_4j JJ 1 ^ " r JJij LgjjUbl Jc <— Jc L$jjJu9 ((oJU^^ 
*^LlJ1 Ijla /ya ^Lc 4jLa juuj .(<Uu oj £j_lJ! ^ [>>^ ic.Laj>J( 

jj^Jlw Vjjt 4_JI Jj-oj U 4J^I ^jlSj ^jLo (^AT) Bateson 

Reciprocal Altruism JtLitt jU^Xf 

|jj jJlc Jill ^3 LijljJLi^/l c >yjl (JiiLt^j 4_Lui! S i Cr jL. $Jt>$ t U ^1 dJiij^ 

jJ_A jjia^ i Lta^oja jl Lj5^ LlAj Lai LcjI^ ^ ' A ^-QeJ 4_J| c < < <i-'u 

^a ((^jJljkJI l!)L>1 i ii 4 i mij La JLi 4_ojI_5 <— >\ j ■ n/^JI cI/V 4J^Ll11! 
.4jjIjjVLj l^la^il^l <LuLoiIL) < nts>T) Lbj-Aa^. ^3 ^Jvl jjujCuj .^J^^iaJl 
^jliaJl SLpJI Jj) < tl j ti^p. ^ULc JJ CjUI 3 T pJl pJLl ^ys I \\n"n\ La I jU 

^yaj . IjliajG j-a^/I ^JL^il Ji-ljj^ cjL^^jlII dLLij <j\ LijL^^j ^Ul^VI 

I ^Jl2j 4_jJLLc 3^'>^ c-L-JjJI 




j3 bUI S i3lL>UI 



i4jjIS! Jfi. ^ J *4 jlr Jjjlj J 1 (jlrlfl j Iqj u V 4 m 1L>> 4jjIjjJ JLa^V jj^UJl 



mJjULI j^l 1 «Til>. 4^ilx J9 ^jjui-uu ^llll JjL£ 4jj-juJI j^&S Ja 

d j r 1 «i * CjIjl^JI djL^] j ,l.»U tlJ^LuJl 3^ ^^UuVI ^jL^j ^LaJaJI J *U! j 
jl j V L SjL>.| Jl jlj-3l Juul Jl jIjj^Ij ^jjljLltl JlUj V Cu> tSj-JLuaJI 

Cjttlt-n a jjjO ^jjjujiaj *Jjl£.l Lxjj Jj ^}L>0 <Jj^>.^I j^uVl jlj^l ^jl 

*_jL»_j< (J~lj 1 j t nU • (<j-^ ' * n <ft 3^ ^J- 4 *^* J 3 !^ ^ *^ ^ o^) ^Lp-JI 

cU j Juu ^j-Li ^jjj 4 jLjj^1j (JjIjljJI jLLaj ^< nlj 3j_<-ol ^ ^jaj^-uVI £ La Jul 

; JL^l clxJte-j <^>1 L4J! t-lij ♦ i^i Jl£ JuJl^>JI 1 jor^ ^ jjl ^ J-Li^J 

r Jl ^^jj^Llj ((4jLl±j3)) ^ JotU (jl SjlLoJLI j-i-uVl JiAJ JLS 

^1 i^yoltll ^yJjttLj ((Society 1 » <t"^ a» 4 j«> < oj -jl ^j^ou La jJj 1 Ju4> (J^*^ L 19 

L^Lo lJiJG Jill ^-j_u^1 Ct-t-o-J^I 4Ahi»/Q ^jIj^Ij Jl ^^-t-t<u ^jJSLo-> ^ jJI 

Jj^a ^Lul J^. 4^»lj1 j_tIL jl 4jl_lb JuLju (j o i ^tj jJuj*_a ^kljoj ^J j) '-"J J 

JiL 4 t n <Xi 1 g y°t j in' 5j V Sjujljv 3jj-t-o jLjjVI *v V Hj ^llklll I JLA JiLo 
5 1 3^_,_ul^ 4.nt o 4.j t.gTL^eja 3jl>-j Jc Jbv. i^Iulj^ 4j>-jjy C-^jL^ Lo^/q jljJaVl 



j»l_*JI ^JL-CtaJI *»iU tS*l ,A (£A.Ti jJt ^ III jjj* L_uL>. i (j yJi^>j-C. J£[ nil <<jJJj 

5jj mil aJUfe jl < n^iTw 4jj mi jll £JjIj ^ 1 Tnj 44_uljVl 4_uLtiij jUuVI 

LpLxJ! J^ii >*tj? 2Lyjdl jK jlibVI j* SLLfll^JI 

^yi^. SjU^w ^c-Al 4jjLl^>- 4laj tlUj J^Lx JL9j t JbJL>JI SLpJI Jax.il 4_a*ljll jja 

Ijl^j (Humanization m/>VI old >o j^jjIj-JI <i J I i_>l <<.<!) >a: t< .'.^U (jj^Jo 

. jLuuVl ^yfl j LIj VI j>a <J^ljJl Sj^uaJ! oJlA jj-Lxi jC cLuJl>JI ^1 uj^L 
fsilj ^^k. jLwuVI ^ 3^i->-Vl SlAj Jj^>- OjJljkJI jlji Jm rtfl 1 JLA J<f( ma 
<__>Lie_IuV1 jjJ Jj^-J i4_uL_uuV1 4-1^1 aiut> ^1 j nla") 4_ul^j_^ <_3^Li_ul j>a <?j J_>u 
tiUj ^] 4_3l_uolj t^g * iioj jj-uUl pjk -ilj-^l j*u J^A^ 4_d_uD 3l_Ju u * t ilaJI 
Sjjjud <?jufcj i<_jjL^V1 ^yic 1 < n j <i a jlf* 4j^_Jj_jJ| jJ=-3 jLjljVI jl LiA j-j.mii 
j_<_uVI Ojjlaj LoiB . 4j^-i_ol CjI JU>.j 4_oi_uiil i^u-ulij jLjjVI j)-<Q 4jjj^-C. 4_u1 Ju 
jl j^jJ <<L>.jal ^ jJI ^^j-JjlJI oujuw £^IuLa £^J!be-a ^1 i4-jj-<_li I CjLjlojhj ^Jl 

jLjjVI jjiaJ 4i>-j^o CjIJu I JiSLaj iLUjLaVl JlC.LS/1 Jo m.IT jUjVI ^ihm 
Ijlj i4_j_cL«-!L>»Vl 3l_±j>JI ("! ( njLa (JT l]| i-lo-ujJ 1 j-a Li^^L<_ul (j-U j ii >]l 

ju jiiUI J^LiJij ca> ^(Baboons ^Lpl jr^j ^j-jJI 4— u! jlJI 43;^^ 

5l j -v.il frjuiuj Jj_a 1 oull ^cjjLj jIjlIaI ^^ic 4_^^UwV! d 0l „tl ^jub JjjuoG 

juliu Jj t JjI i^rrll 4_iwu3 j JLual) ^jJl ^ rjjrr->JI j Liu VI jjfc Sjjj-^I ^Jl^j jLIjVI 5 
Jt rt.ll (iajj^-oj g-l n j ~< f fil (_ < 1 UTi 4_j_ujjLcmJ jV t4jj-.u,< jJI J}^-^^ jul-i-<a_a ^ukl jja 

:cr A j^L^ cj>1u ^ ( ^ < \"\ < \) «Qj>,..H 0 ,,,» L^-uoaJ ^pJ' ^3 **LlL^j!5 ^M^Vl 




j9hoJI S idUL>\jl 



jLuS-l ^3 4lij^_>. Ijoi-lj 1 1 ^ in 4JLuaLaJJj 4jj3^LiJ ^jjLucj JjIjuJI dJLA ^jjrt! ^^Ic 

4-jja <>>a Juj 4£Lual iUj<ut ^3_>o £_« LaLc Mir 4_jI^j3 Juu L^ILcLxuo 

. 4JUju ■> La ^->JuOJ ^^JLc Jj-iiJl SjJlS 

ijI^ljsJI (J Jx. jLujVl ^jxj La qJtA (j-b c£ J b)^ jLf^^'i ^LusLaJll Jk. ajJuUI^ 
(j-u Jj-aLUI ilaJnJ! 4 1 11 flj el^ijJl jyio i \_AJu> a. <G '^jj-C. ~_yn JL) ubj i n " j ^jJI 

I ♦ 4 "mU^ £^9jJI JlJLc. 4_ijjJI 4a£.^Jl a. » ^ jo c-^jjLj^ l-cjjJLj j^jlAILj 

1 $1 a, 1 ii a 4-LJvjJa-L) ^^i^ I a ^LajJI ^jcj>. 1 ^ <i Al i4il^ CjLajJLa-j cdJjJ 
Cjljj_Laj 1 1*^1 j La£ j miTI ^j-l-u £aJj )\ f j n i^\ 4_jLcj jljCUl 



^yic ^a£L>J! ^_ijL*_d £-iiaJ J^LaJLia. tjjjl j^J! ^ (Jjl ihnli jL-ujVI >J-^f <>>1Li 
' .'J J J— t t M i^>'i j^j 4 i i (i 131 ^_ijL»I1 dJiA 4_aJLd-a 4_JLj_l^VI JLt_sVl 

4_tcLao>-Vl SLpJl oLlmj Julj^ . al ^JjtiiJI J-uaJj ^jjj La-j5 i4^.Lc->J! 

Lla^ 1 ^ a j j Sj ^ JIjJI ^ jUu^Vl -il a"> r 1 jl}^ t 4_JI ^.^Vl JLjl^VI Cj^j^ 
i_3^Llx^U 1 * i nl j ^L>w j_>5 ( JuJ> jL^3 . Liia_jl L^iu U j^ft 1^ t >><j j^xjI t ail 
4_i£.La^V! SJljw^JI (. ,j,r>;^ Uajj^ LflMj^l 4^>U.S/I JL^Vl ^>a j-u^^yk. ^al>Jl 
^4_dJjLLa j! 4_j> "i n " a _ 4j^ <^>r 5I 4_ojJ^ _ 4_LjJuo ^1 4j^) 4j3L^l1Ij aj\ i^ >J1 Jyi 
^j|j_iiJI ^JlJU ^jLj 1 <alr i^4_al _ 4JL_l£ _ 3jJLa-a S^_i_ul _ "ij^ujVj \ $ a y t-i Ltiajlj 

4^LaJ>Jl 4-^rl(^aa 4jj^_oJl 4jtLMI 0^ cr^- 3 ^^ u^>LLxVI 4j3Lbl) L^jjL^j 

i4_xcj.a j jjl t a 4_l>Li]! 3 4_>_i_iiL^<^1 4_j_a^L>.VI j-ljLlI! CaSjUjI Ll& ^j^jj 4 (J^ 

(j-uj i ^<ji ^jfcl JjlI t« Norms L_al^cVI» \ $ j a mi jl (j^--aJ t4_Ajtjjj 4_n5j_a 



(j^a Sj^sfclJLlj 4_JLiJI 4_al!i£JI cj\ j (— iU o" ->J,1 c-fl^L Lr a ^-L^o ^^L^vVI^ <_ < tt r< a 
^jLii^Jl 1 jr j Lfc^Ju ^1 j}L±]l <y9 iiiJjL^j t <jgi <i Mill jJl^iiJI 

<Jl>Lt-»JL>uU LT 3 4_4J^>- ^paL^jvVlj LajlC J < ulJl JLjJLxj j i j t j 1 aJLu .^JiUil^VI 
dJJjJj <4_siLaj Sj^j 4jjjJI q\ ^tALLo Lfe J j i ,n /\ ^U&J! 4Un!l 4 Irt'^L^JH 
^yLl^ . 4lj )rtJl 4 j mm dJloo 3j-uu! ^ JLl>-! 4j}Aj jl O^lcv *1_LjI L^l3 ^pi-uu La l;-uS> 
(iLliVl J<^irt n ^jl jJb 4-icl < uMl CjLi-<m.>JH JuL_aJI <^fl^jJI JL>o <-dJ j ^ u$ i 1 1 
aJJt ij\ 4 rtjii^tlj . (^LtJI ^jU"<H ^j-i-y (Jj) J J*f>"(tl jjUM ^£.J_L JjL?tXJ ^jj^jVl ^j£. 
JaJj .4_^Ll 4jj ,7. .1! 1 ^j^. Ju3 4_l£}L^V1 eilj^c^l J$ 4.jUU CjUMJu^VI 

JlIo 4 n< n^Lall ^^p- ^ jJI Jl H ^ 4_iLvVI ^Jl LLjJl^j 4j <>» dJafc ^yS ^j^aoJI 

^1 ^j4s «Bertrand Russel J^j j^UJt! ^ Ml J*]* 

^JLitj J^r. Jfi 4jJa^Liv! 4_a- i > ^SL»J 4jI j| tj^aS/l 4rt j ^ j»"Tl <_y3 4jfljJl 

<y3 4_jj9}L>.V| cj31j-cV1 j j_jjL*JU 4jjI_JLo <j! » Jj-Sj^ i<L>-j ^j^jwl ^yic 4-cL«_>JI 

j-ifi. ^jJI (J-u/j Lr ^ul) « L^J L^JuiaJtj J^Vl L7 k.jl i^U^JI 4jtIua^o J T i^ 

^JLuaJI JjfcLselj L^jJs J^cuJ CjLl^oJLI I o f j 1 i( *LiJI £_JLuaJI ^jLi ^Jl*j 

^JjJ (jl J^jJL*j ^ jJl 4j I j j-w tjiaju ( _ T Ll (jljjLjJLi Lij a "< a 1 t 

^1 4j J^ju 4_i_uISJ1j1 4j t_u_uu ^jLuu_-v ^ JlojlII , Lo^j ^J] p ^jL at ■ ^ ^-A^Jfll 

<; r. ^ I 4_LJv^__t-o L;r Lc l_L«SL>. 4_j_c ^yS j3 Jj 4jj3 J_a <_3^1b JL>. I $J I ^_glL>JL I 

((^jjjjj)) Ljj£aj9 .^Miwl julL j! L_a^Uw 1 4jj£ Lr i£. JLJLij 4 4x.LajJ! >j->J 




^ 4jjLLi]1 jh\ -jMJUj u^XLc ^>jjl_jtJ ) "WO ^LaJI ej-An 1 o j ^ 

^ ^^jjlULLxJI <£.L« 4K w.o ((djuijjf)) 4_> d.^-wJj Lo Lo^Jjl : j>Uv>U I L»j-Lflj 
< s? 4*>-A! J}L^V! ^ J^UG ^Lillj ^AiA-n ±a SjJLI 

,>« ( V) 4_xiM-^Vl cil^cVl Laj^fij .2LplfJI 4-JlUII vj^l 

4 1*1 o^l t ^o". -»JLl 4 <-> jkj c_3jj_^Jl i_3^LlivL) 4-l^aV| ^ uaJJjJjJl C.j -v 

Jjj-ajw 4 j Jj-*- 4__i£j^aS/l^ 4 j tj i^tl (j^lx>^->JI <j^j ^jLUI u_a^U^Jl cdlj 
< ^ ^ <m 1 *1 <; t rn" <j| uau jLi-i-aU 4^.1 o"i y*$\ 4jjjjJl fj\ Sj^3 ♦0^-^^^ 

^j-ujjLSJLI < V o ^IjJLsL 4 j <>> ntl 4_j>JI_jl^o ej^Jtll 4_a , n'^Js (JjL>- JL-Si^ 

^Lc JjLajl <iJLtAo, '(3j „'k"'jM Lr^ 4jjoC (J^LlAjO 4jj9}L>.^I ^o-uill L_jjlj--a JLjJL5cjJ 

-J-OJU Lo J£ jLi tMcLj ^jLj CjI j-uol CjJsJs^j JUiS CuJJoJl j~uajdl ^ Lo! i^jjbdl 

. Jij-aJ! 5Llx ^tto 

4j^.Lol>.Vl 3jL>^oJi ^?t^ (jy l£. ^Jii^jJ 4_j^^L>-i ^ l ii (j? jJ! J>oVl (j-o <jl 
SjLjk^U « JILaI Lo-je^v)) cJLlA jjl aJL_u 4_xjI J_JI CjL«-oJL>JJ ^3 *4_ugljjJLj 4,j ittl 
CjI JU2 4x.Lo_>Jl {Q-flJj Uj 1 u 3jLSJi Juia 4j j^L>o C^-LJfcJ iLfcjj^ol 4jlo ^ j ii" 1 i,m 

<iJb BjjjlIIjj , SLcu^LlII CjLiLj_>JI CjI 0 Je $\ ^L^u L^JUfc ^ 1 ml LgjLa in 
^LtkJI >^1jJ (4-^ L-aJl >0 (jyJ!^ JlJLo) (j^;^! 4^^LLi ^L^Vl Jl in A I 

JLus I $tiih') 4jLo-^ ^,1^. ji^l CjL* olje-a 4j^ji_Jl JjLnJl ^yiLtlj ^rmn 

L^ILoJLAXi ^ J_*J 3JUJl^ 4a^M_>.| ^<u^ dLiij Ujj-lo ^-lIclILi Ijufc . CjU JUiL^I 

. 4 jSLUl Jij^ej ^LoIaVI 3jLj 
Ljjtj-sa^ ^^JajsJl ^Lp> ^jjl uiujJI SLlv ^ jLuij^l JLSjjI jl^ joj 

^ .4 y^l.nMI <iJjljdl ^LuijLj (States cjLjV^I »t u/i) 4 j£.U^yi 4_J|j^j 

Lo^a i4a^M^Vl I^q-u&Loa L^lo 4 A luifc^o 4^Lu>-1 CjI <nU 4_)^j Ji>.l J CjLju 

sljLuil^ 4_tLl^j^jiiJ LiL c-jjjJI jb ^ jJI £l >^jl J*Jj iCjIjjiJ! ^1 J>.jlX! 




^jljlJ ^jLus d<jjL>JI ^^SLj^Vl ^1 >JLlj t 4_ilMj>.Vl L^Ja! ^1 Ly _a ^LJLj 

.J^UII Jjjivj CjIj^jJI (j^l^S ^ i J ,j -" 4 ^J : "'"nU 

?4rf4L* !$) (( U 4**U»* t tail jlfcf 

CjIj (jt-S-jjj t4j j . >ill j-C^M Cjlli uli <Clj>JLI ^jJulj CjVL>J1 dJu*. ^yAis . J ^1 
l_£jJI j Uj Mill J_aUJ1 ^j-* 4£jLuaJJ <jrt_JUJ! 4 ^KJL-aJI cJal^^l 

^L^JiJl jp ^j-J^I 4 ■ ^LJt .4. Ac jU, tfl 3jIjV jikL V 

_ mil J Jul^Jl^ - Ljl in-v 4_oj^jlJ1 J^LJI t_a!juC.l L$J p r tuj j^J JlLJI jt^ rt'n .iVl 

^jLi^jl (j^s dsLiij (jr A 1 $ j q ^alj-cVl <j1 jj t^LiJi JL^IL^^I ^-^j 

LgJtJjLj J^LJI a j_A <CjLiLjjJlj CjI n < tiinll ^yS J!'i 4 l-^ 

lLUj (. « <nLb La Ju Jl_tc_1! i ,.ul mi! *>jlsx>. V La IjJl_?bj!j ij-J J_l3l Ly Sc ^4^)^ * 

C Ct-Lx a I ^^>- L lJ V V 1 L^AJjl Cl> .uuj Lq fj\-£Lju-u tL-Slj-C.! ^j^J ClljL4 i ^-l t 

^jjj^l jj^j 1 »lu * Cost- Benefit Analysis ^jLUI j ^LUll Jjl^^l 

^xlaj ^ Lot ^jloIjJ! ^j^-^ 4 ^>d>^'j ^h*^*-^ ^ ^~ 3.>J1 jjl t M jLLia.- I 

jlaoj Ljlj^ jujcJo c^JLiJl ^>=t-j Lajjj 1 4 j <i i 4 K.tiuL.a JSJ LuaL>- La^j- 

JoL^JJl Latd^ t LJT 1 rt j Aa3 LjjLlajcj 4-^LJkJ! 4jJjU-.II 

4_\5» Ju.ll ^jL-Lii\ (_alj-cl 4 1 ini ^/u i-jjl uaj jl>-j_j 1 oJ.j VI ^^jlj>J! oLLcu^-fc. ^ 

4^j.«Jj ( _ r -5 4_u^JlJlj 3^ U 1 1 (j-a jjJJ ^jae_>. L^a J J * 1 9 ^4.,<- . >iLj 



j9 fcjl9isU?UI 



3j^_m 0j^Jb -ijJ^ CjL^j ualJl dJlA cL>JL_>»j < LlJ-l-v. L*_oLj^_i (J£ JjL^j in] 

ScU^j JujLjJ <JJ>£ J£ 3 < ..<j ,^111 (jjl^^HI UjS . lnlrn 
CjLj-3^L_>- I (>u ^JjL^JI /jjLuJI ; 1 ^ i.a SjuC 4 <i 1" Tt-d Jufcl ^j^-L^jL-u II '-"J 
aj Ut . m 0>j 3>L^Vl IjuJI ^^^KJI jl -i^Vl j t 4 j^^jl!! JjI ^ nil cf\ JjLl^JI ' ~- " 
CiLl^Vl JLus jlflUtnVl 4-uujU->aj <4jjL-oIl9VI tljjI^SLH Jlaj 3! l^ni.i 4_Li_uLu_u ^_Laj 
Ju9 4jfc^xiluja 4,Vi 1I1 if LT 3 '-'iTu ^Ljj^I 4JLal_jua 4_»_tiow^Jl j < JljjjlM 4_L^sLie_}j 

Jj^mi'i ^ all ^1 jL£jl ^1 jrU ^1.,. lb I JLA J£ .uLai^DI ^ o »>t Ti 

oL^V! J^JuJ d^UVi CiL^kJl J£ ^ *\3ZcX\ 9 *JkyL>S\ L y^l\ 

jjjJI <J ^jJl ftjUltlj 4jjUrtll CiLlJiJI 41,^:1^ Otiij JJukj Jj^iJl 

^jjia ^jua J* oh) (j^^Vl L> u^JI ^ j-p-Vl 

^Lu-T V J^j-iJI 4_iljLa ^_>a LuLsejI (_.«.l^Luj SjJLaJ! Jubj *^^<Jl«j La^s 5jsLiuu_uVl L;r L. 

J-aLc J^— >.j 4_jj J_>JI CjL_iojIjjJI ^jri t > C-toj-ji Jjl-oJLj^ iljLi^l ^1 Ij! j — dii IjJa^o 
<iLof ^ j.j V 4_j_3^iJvV1 CjIjI mil ^yS 1 j_jLij CjI J^vS/I < j^-aj ^Uiii 

^_yc j-a^ I JlLc (((jjijlj)) 4Jjjc_<_u ^jl < n 1 \ in 3 t Ja Justu ljufc ^j-ujJ ^ . 4_^_i_a jjl Cj\,a ts\\\ 

JLiloVl jJjj o^v 1^11 c^lj 



{J7 ^ l^inn'i (jc. is\'t\\ <jVI (jr&j ^Territories cjLcLLa^l ^ 3 CjL. u^Jl 

.Cjj^iLJ MjI^ LlojI SJlloJI Cjlrtir.ll jLu".,,^1 
JjJLtlll dJJj ^^k. Jju {jS 4-j-cU"i--wVl L^jjttJba a ^ t ajV$JI Juu 

.SLjjLojVI ciU^U-Vl ^jjp ^ V L«^VI ? 

4 j m V 111 fl ,jLa j-iwl j^l-ul-Toj m -nil ^lc Vj^-st-jo JrtUH jj^j ^ JJi j 

^jLU j .»-,Vtj .Nature & Nurture 5 5 lHJjj 3 t 1 iUTI u^duKl-A Cn-ULaJ 
La ZjJjS ^jjj ^Jlj^JLI Lxj^^Jj-jUj ^ n<i*t\\ *\ ^ lr LaIj-^I (^ll! SjuJljlI! CjL-jI ; jJ! 

IjLa . 4_l^^L>J ^jjfcLLa ^ ^->l J .miHj 4-1 J rtU H 4_Lv^a ^3 q\ <.mVI 4 t ...Ai 
^JflJI t-JL^ lS^' U^j^' tJ* ^jk"H op 3 '{mWiTI L-Aju jljj^Jl ^ ^iaJI 

JoeJjJj)t Ij-J— <-dJ j jl—jij I * *S jl uij^l JlLc 4 j »L»Vl ^-Utl al< 

til) ^ylt . ^1 *^LsJI ojJlu cm ((Wjulditi^toii 

^ \ty ^oljjuJ Lt-u^Lx L^j^x. 4_id5tja ^UuijVI tiJ^LuJI 4jB, V,^"< m« i Lmi 

^JLSail ^xj I <>i t < 4 <>> > j jJcLsjj^ Jji-oLIu^ 4 J^LJll JUu <.,.( < ■lTl^j 5-A ^Jj ^Lh-^i 

^jl ^>SL<u Leu jJ J^iiaJI ^jLa 1 4Jaj> ^^Ir j-t j -t-Tu j i^LojJI ^joj^ ^-«-«JI 

O m 33J M f > '^ a ii ((4jLpjl,<,wJ ^L*J! jLLs^I JILoj L>- j-"t n a I ■i-Lt-'v Las_-alj^ji) 4-j- » .^u.) 
^ jUjillj <LuuLai,lj Lj ttJjJu JjL-fcJ L^jLd 4 rt j ajJI f r>LxjJl Lsl («CjLc^b^il 
« Jjij» JM^jj J-J icij^L-JI t_>L^ oLjpjg-a J Jl*j dUj f^Lol ^3 .^IjLiiVI ^ 

. JiiaJI L^> jJj ^yUl dilj J« 3JljJ->- JJ-ui 




i(cjljj|JLI t_jUal«! ^le. jjU ^1) impressible ^LLjl ^Laju jJjj JiLJI 

4Jj <i UH J^tj-* ^ ^Luj ^Lu^l jl 4_L^k>U1 jJuj>o» JLS LaJilc 4 0 \ n -«J! 

jaj SjJuiJI oJufc Jl^lo 4-JI jlU CjLcLxLaj>U ^ M uj! tjlmVLt i_tl i uJIj 
ojufc ^ (j^nilil <jU :}-LjLj9 UJL^ J)) J-^lii^ . ((4j^jj_slI1 4 " * j 1 U ljufc LjjjB-stj 

4 h« a 4_i4>L>.| ^iZtc\ J J Ljj-JtjiV J^iaJI £J3_> ^^k. ojjJ j / r\ I ajV <LL>»^JJ 

LusjI J.a Jl£S t_jLitjjVI ^1 jLo 4j1 (jtjIj . « g \2 ^- 4_t£^aL_u ^_uiLa_a 
^cjjtaJI j _ ^cj JlS I JlA (jjSu (jl £^SLa-U 4^*-^ i^4_LiL_o]1 CjLa-rt^f! £>-lj) 4_aiiL>J| 
1^1 £>^-^ L;r u->JI ^-aUj^JI 4_uj ^ Jj Juu jjj^a - 4jj mmH JjjIsJI 

/ys JU Jljv JSLI JLoUVI ^uU»" ^J-« t_3^_*J 4_lj rtUII ^j-uiij ^oLu J-tJLi^ <\ JS^ ^jl 
L^JjiU fUfcjl JjlI-^I ^JUa_a 4 4_i9^L!wVl ^jnlb ^LtL La U..Ir> dJJj ^ Lu - CjLajliil 
i _ ? jL>. ^ajuall ^y^ji < <itl ^jaLjj-Jl LjajuIL V Luu ^ iIoTL 1 JLA J^j i<Li^lla ^jjj ^jja 
4jja^| La J£ 4 1 «.r> ^r-a ^^jk L$j (j^ajj ^^lll ^-till 4wajUia <ja£j (±uj>. <t_iLJaJ! 4-Lv^_a 
4l>-j^j £-^<p i _ r J-Jl ^jjoj-uVl t 4-ajA>LLo 4jL1 j 1^1 ^yja ^a-AL-tjj a\-u^j AlIjjiLa 

.SLpJI ^Jia Jajual! ^jjL-u _ 4jjLxJI u_SjjJiJI ^ . ^nn 4Jj^iW1 

4^_>.a 4_jjJ <jl jjj J^a t ^SJ 3 ^L-uj^l JlIjj 4_l^>U-VI ^-utLill L ylc 

^jin^ll 4_cajfcVLi ^jLajVI ^yJJ Ltjj^j I jufca *4jjjlj ^^^L^ Jjl3 dL>J 5j Jjt-a jiaj 
^ 4JJLJLI 4Lv^_a J^-i - ^^j^aVl ^I^Jll ^ _ J^tls t^M^Vl 4_upi] 

C.uj>. K(4 uiiL 4 1 lt a. (1 L>JLu3 ^l^j La ^Jjus ^3 JriUll 4_jj_>. » tfl m <i i n\ La 4 j a.Al 

i_3jl>J 4jLj_) Uj^Ii^I j^Lv itiouJI ^ Lc^j \ i rKW ^ 4j^^L>.VI jI^II ojl^ 

4-1 mi m ^ ^jjjJIjJ! Jfjuu ljufc J^a lL>u jljJLl ,j^a 4_i2^L_x^! 4_u > lH 3jLa 

(jl _ ^IjJ La ^ylfi. 4JL^jJl OJLA c l_if p t>>%\ j^x-C- 3J - ^ Mirte-J ^yZb*- t Ltj^JLiJol 




Jjju (j\ _ Jj-aJ! <UaL>J1 4_CjJJ1 3LiajJ ^- l ^,<^ ^ya 4uJj ULo^j La « oj-o t yS 

^jJal J rttnfl 6,1 v i^jLSLoV! jJl_3 Sj'v i o 4_Lv^_a 4_uj_l51 ojufc 1 Jl_u jl 

(jj/jljLjO (^^a ^ajj (J^ 4 xJaL>JI i^ya <LcLuu t ht<~p £)l . cLj-cl^is ^Jl^I g Lg.1 tlajl 

.cjLx^UJI ^Luijj jlv! l^p-t udiju c-JLL L£ .cjLISJI 4 ..JUT 4aiVUi 

4 <t )J al\ jJLljvVI tLu! ^jLjuj t^c-uLH 4_l9 j j t T) 1^ iof ( _^uj_«j ^jjtj 

(Jjlj>oj t Iggjj-dJj 4 f urt t 4 j i nL^-o ^yC 4JLjJjJju»xj 4_u/l_4_a3.jj 4-i j gju jJjiLd J£ 4. 
jL.uj La jjb I jukj ...4jLflj_ua3 ^ji^. 4-^ v 4J L-uIjjj 4-xg.Lal^Vl jjujjjULU 

(jJI J-uaj jISj <j}U^1 u T i ^ j La ^k«<i ^ £-J-^J ^^111 4_i-ajLilIl 4x.)jJ! 

^^ic L jUJI JlJI 4_j_3 4jL^L<aJI jM^M-l (jj^ ^— (jrlj Jj-J-^jJl (j^L-Jl 4_jv p 

juwaj u-uL>JI *p V\* ) «Lorenz >L>j_oJ» <Uc j_lx La ^jt Ijlaj . ^.^11 

juquJ tj\ {J7 3 ^JLaT 4u_u>.j JoLlj>.V1 ji>j1ju ^jj jJl ( jjx£Ll\\ fdt-j *LljjJj]| JLx^ ^w-l^a^i 

nil (jjjj— C j>j ^ a> ^j^jj^j 3j — ^j-o «^o»oJij)) 4_j ^jU I — a JjjlAl-Tt "n 
^^LvVl , i.rtll 4_ajLoa ^3 4_ujjJI 4_upJI 4_uufc| j) t 4jj <iUH <;JJ JlU 4_ii%LvVl 
^JLuJLj 1 $\ fr\ ( il<.u.<T<J £^£u>%[\ ^cJi\j~ili jul& ^ul^->Jl 3jJu 4_) JL^Ali ^.il 

^ Ijj^ ^JlJI (^j^j Lixk. La LjJuv 5.. 11 se jj <Jy ^J 4j! 4_^^L_>J1 5 .itUjjjJl 

.^jlSLaVI jJl9 l>SLxa jltinlt 4_ujjJl 4>upjl ^.^•.i 
jjb IjlaI : j>djLa 4 tijlf. JJUJ ^ylll ^tjLuaill dJLA (jjQ tlj-^II ^j^it ) ^ 1 u aJ Lc-Jp 3 

Cjjiaj Jual . Jj^l La 4j Jljv ^JjXJ SLJ ^JjlSI 4_js Jl3j (j] ^jSu^j Lj J[S 



j9fcJI 9 i9U5°UI 



t4 nnV Mill pghys. ^ JiwJuJL «^Iuujj! Jjui£.» Ji*J JLaJo^U 4jjj^11I jljJt! 

£jh ^ ^L>o ^1 j J 2 ^ J ^1 Jj j f i* V (jl ^jl Lr^i"^ 1 lj -V mi u i ii n't ^j^-j tSjL^lj 

.JL*Vlf>Jlj 



^jSUj .^1 tin II ^j^flij c^j^Jl : Jj-« J^Lrull CjL^_u^ /ya 4,"i $ rvlj La j<irnj 

< aixJl ^ mi j j L^-Lu ^jjs t L^jjj)U->. Julj_jj ^j-J^l J£L<ul 4-i-4-u.it JL> cJiiUt-a j-^jVI 

e-iLtJl j-JJu-illj jLailll SjufcL-JiA (jUajLi dSijJuLa ^jJb*} i4j_9Loill 4_jjaVlj 

^jJtil ^JLtLI 3bj ILS1 4-La}L^1 dal ^cVl . . . 4j^«_tl (<u-aJL ^L^JLl 

La-Jo 4 j sb j ulLIj 4_jJ^_l1! u n h t t ^jj mi "rll ^_._oa <(Jj-_>uVi) JuJ_sJl 

LiUj j-aj - JiiaXI 4^1UIm< _ JiSJI ^ ^LUl 0 ^>;ll 4jjLJI Jl>^Vl 

OjjL>o 1j] _ 4-jLa_ti /yj ^^J-jJLl 3^3) Lr^ l?>^ ^-^LlJLI (^3^"^^ j-aj->JLL^ 
4 ,li h'JL L^jLci^a u>j «4j^^JLl n dJl& fjjjuy i4-^k^JI ^ys L. _ jL-ivVl Jlj^ 4>aj^l 

jj^e-a jiai. J^>J1 j\j *j ml ^ jl£ 1 lit t L^^Lwi ^Ltu. ^iiniin ^jJl ^L^xliLl 

iU 4 Kuil JloVl Jj>J1 jl xL>( 4j^ :4j^ J| j^L^ Vl <-Ajuz ^ jjk lJuJL SLsLse^a 
j-Aa->. jjb 1 j 3 44wU3jLljJLI J-a!^_iJl^ L_fl^^JaJl j flj t^-cla 4-LuoLoIl ^^^lc ^Lu 
^ mi n Vl LLlL- j i^-ta^JllJ wLx^jJl jl o uaJ lj 4jj)J_4aJLl 
L y3 jjb jlAo t_ iLieu-jlj t^-utlll ^j-o ^yi)j_>. j-A jj U"i T 4^3c_Ljj CLujSu Jl^ 



jru 2ULbU^U 4lj.^>^ Jx^af 4 llU^ tix^Miw! V JLa-cl <_>lSujl 

. 4 nhV a Jjl>- {jA Lscj^-* L_3_3jiaJI p jj n*i ^jjuo ^ J ol>JI 

L$j SjjLiII j! ill j^iJI 

*4-ojI^Lju 4^Lu£ £yj 4ujLjlj Laj j i>nr ~it,l I < t a"i LjJLv SjjLuJI L-9j}^,Ial! U u 

L_aV( {jA jJ£l j-Lo Sjbi-L^ Ojlfi ^1 lLUj L-S^LcwVI als*_^lj L-Sa^Io ^yfc 9 

La jjfc I jufca iSLejJI ^ 4_ajj^J Liloj^a tiJI Jul <jL£ ^ jJI ^.iVl Jj>AJI ^ 41^ 

(jutJ-uVl ^jl » Jp* ^jX. (j! (.j. ( Lal_C (jrJJ^i ^J-« J-J-^l ^j-^-ujL^U-t-u <Llc j ' c 

jJjLjl^ tJ ^ 4_ulju 3Lx3> j-iTu-uu <j-uu CjLiiMx. ^jloJuJ LajjJb CjLcuj ( Jj>S\ 4-xiMi^l 
f> < <>T) ^1)1 4jj <n»tl LLIjl cTbe.a ^jjUllI 4_>JLuo Juu 1 4iflILaj 4^j^!La 3^uju-o 

CjjSLuJI <j£Uj V IjUw £_Lj Ju9 4jjjjjV| 4^>L^^/I l_sIj-cV| jj > ^ ^j} 

L&JI jLil ^1 lLUj L^LoJiix* ^ ^jj^r J£L1a CjM3 4x^1^ ^ J^Vl «Ul 

Expanded SjjlaJII 5jjIjJI» Ux: ^ (^A^) Ij^l « Singer ^^l^,, 

CjUo"<Tr a C<J*_iu3 1 ( _ r l>- 5j>-jJLuaJI 4.j,t,a~<>iU CjI JcwjJl ^Ljj lLUju IjUoLS .«( Ill K 1 
1 4-t-uJ 1 Tf* **i a j_xil CjIISj CjLLiL Cjl!i ^j|j-jJI o^JjulA c^ljioVI 4_i_4l^.^4 

SjlcLUI Juu ti^ptJ i^jLualll 4_^jJ ^cJI t^i 1,1 Ji-ljCuj ^ukLaJJ > i'il'< -^t 

JuV lj-al L-Slj-C^l j_j_lju ir>I llA ^jjQJ .^j <i, ^Jl jj iU"iU 4_>JLua <>JL>.I «Jl 

CjI t »J yj\ j r JlLo Iju ^Laj Jljlj <J ^LaJL^VI j, j t HI I Jufc <jl , ^ 

t^lSLa ^LujjI j!l L^jI 4j! Lq£ .Jj^jVI J Sljjlll <Ji>j Jl»j La j <\"iinl j i^jjl JlJI 
^LLJIj ilajS/l oJJb ^afl . LJljJL-ulj LjJsjjia! J-a-cu Lijjjl^ <jLi4jJ1 JlUI 

^^Lu^^/l jruLI jll ^Jx. ^ ^ J La£. 4jK < n\~ ^ ^^L^l JjjUs c-uLk^/I ^Jx. ^^Axj 
t-jjo^JI ^yfl 4_juDLitJj _ 3jLrt-llJ CjLjVjJI ^ lj-J^>»l JuJlJL ^jjiaaj I jjfc J^*J JU9<j 
jj-ua (j^— t-ujLaJ - (jjj— lLu»JI i nljl ijrfij ill ^Jio iJl^ v 

4_uLjVl dJuk ^3 J~i a. n 4 jn i ^Lij-altJI ^Jl^J C-JljLa 4jl Jj * _ij_ciJI Julo ..nil 
^yS Ll3j-C ^aloJLl (JjijLjo ^JlC jjS> Ijub Jj-a ^jl^ ^jllj t LlSj^I ^± aUii L*_>J| 

^yJl Lx3jX. L-ujLaela Lt-aZbt^a ^a-uaj ^ykj - Lulioj^j Jo- jj I jLala i^G^Lill ^ruLk 




j9 hUI 9 £U*\j| 



tjru 4_jJs}L^Vl LI t>\ all {_ya j-ju£ Jj^v 4_i_yJi jl\ " -vVl oJui J£ _ ^ j i ^ J_>. 

Jlo Lc* t4 j f 1—4-"*-^ VI (J ail 3 4 j ml j uxJI t_j|j-_>.Vlj 4 ,-iijJ II cZ>LcL<t-j>JI 
1 ^"i n j o>. ^ CjLiIj-u^JI ojufc Laj .(jJ; maH <j>a]l Jjljt ^^l^v CjIjjjjJIj CjLilj-uaJI 
^1 j^lj-allj fKL^Vl ^ (LiljJI Ol * Jail jl) CjLjBVI Jai^u ^ j ■ j tl VJ 

VI ^ U <\U r>Jl j til ^ CjLiIj ts\\\ Jlaj .4_t^|jjl 4n jUfl *Liil L^u^j 

.SjLjUI 4ojUjjJI 4jjj1dI CjLuS^LU Jub JjIjVI ^-jMitl £-Lj1 CjljpJ J u,t.>i 

L4-JI jLil ^\ 4j t o"' >ll SjjIjJI jjlcj ^yi 4_^tUI cjLa>L>JI f^^. jjloj 

*ljVI t_j jl iriTi J:, lv - _ C>* 4.K j-^Oj u n"i^l t «j ? t 

4-jvLjI Jj^>- l£>^ 4 j-^Ij 4-ul j >i ill C»l j, i-q_>Jl j 4_j.-^lj ^ya 4_l1jJlJI Jjj-aJl 
'fijjl 0 intl t,Ji^H ^1 <!">• ^3 Jjj U I n "^j 4_ja^jx_a JlL9 4_<i_>j_^. j-Aj) ^^L^xV! 
cJljL-o I J^ij >4 V a CjLi_aj_5 SjLC I 0 j <~iUl" -^1 4-gjj) 4_Sjj^_*_fl LSLjj-oIj 
c_bl^_£.Vl lidlLje-ja 4_J9^L_*J1 « £_j_lLi1I » 4JjJl_JLI _}^_^-j>J1 < ^ u^J CjLij t i^ll 
J^LUI 4^!jJi t hfijZJu (jl ^jVI 1 Ijlr ^ 1^ jlr ulil'i ^£1$ .4^Mi^Vl 

ZLfllli >Jtl ^xaJI jrij 4_LoiL>tJ ^j^Uj V (^jUI ((^LlojjVU 4 L7 £ l-Sj tnl\ ( rtj'sj 

.oLlLu>JIj j1>>U 

^ 4ULJLI ^^Jfc uliij tlflifl-wljja 4ojjJJ1 4jJuiZJI 4_^MJkV| JucI^aII JryuJ 
I ju^j (jrj Jimi Ij^iJ 4jj^c.j->3 j-x-C- 4 j, />!—>• jIjI 4j OjL^ (^jJlj t»L> <i l3lj 

j-^ju J1d ^jJI j j 2>^jJI jl^L»II tjLZ Lu; i^jJI «Martin Luther King Jr. 

tj\ 4 ii j -stlj i^i-liLju_>.|^j 4J>^j a a 0^ ^- 3C — ^ (3 3 a->JI (J^ (jLj 4_cLjGI 

3 jujlc jjJl>. L^J Narcissism ^^4j ,.,i.-v > j 4x.jj 4_tLi ^ U j « .n ^Su^-o'Vl ^1^1 1 

4_lC.jJ k< Freud JU j j_5 » ^mJIjlj ^jlu r lj tc? « yX\ fj* \ $"i <\, \n a ^ JjlJ 

yl\ JL^aJbl JUo Ljjuu ^-Ajl i"r I ^ CjLtlfl^l J_ys 3juJu>JI JL^v.S/1 

jl^ j^Lal ^.ujI jjfcj Narsis (j^jf.^jx 4 ■.,.'> .cjIjJI J.nr 3jui ^ Narcissism ^.ui-wjJJI (*) 



■ 



4j jjJ 1 CjLiLj JlI! j-SijJi I^Jw I (J-ujJj I j j ■>> j j i4_L_3t_xj| ^ys J£ ^1 ^jJI _}^_> 
ij* ijj t 4 2Li>L^l 4K Mifl ^1 4_£>J^1 4^LU! Jj! JlJ! jjrJJ 4JL^LUI Jo^btj 
4_l>-L) ^_ya jlj^Vl ^JLlaa (j^J (^IojLjlj 4_lC m i i> 4_j^^L^Vl SjlcULJI J) > >lr>") 
4>U^JJLl 4-jLc.V lZjLj^jljC i«LaLc Jj^lj-a Jj>j <wt l-xjI^jlo (_>£>^ «J 

JaLoJI 5 -.^ ^j_JI Ll^l^ ^1 JSLUI 4jJ£ a 

r^VLi^VI (jfC Lo_JjiJ-4jj-<j lIijjLkj JLaj fiLusUtjj <4_J.Lc. SjjbUa^ ^yji^Li-aJI 

^ U^J LijjJLaj jl 4 jrt«»Jij . L^U^b 4 tj jkll Jo mi"! 4 j oJV^M JjJLzkJI Ljr C.\ o'i-wVl 

Ct>Jj-C Jl3 4 Km. II oJlA ^jb ^IaJI 'fjM-ll {Sj" 1 '■" ^ J^L* L> uJ ^ i 

5j>LcLi * ) » (j^-t-siJI ^ jljjl^ULij) ^ i^VI Jj^-jJI <jl jJj (j-iuLj ^ 4jib%_*!b 

Jl^J (5K mi 1 1 JUtil^l SjuL^ <zu\S 4j&%>S2\ ^UaJI ^ ;U.H 

^fl 3buuLa L& j jj »j er^O ^-V^' ^^i>J I ^jri* j j 4 j >■ (>i"iILi L^jr <<n* £-VL*JI 

.(jr^u^JLlI jr^bjIo-VI joe 1 < r> 1,1 ;-Ll I 

jjjL^JU^tC. J^lJllU :4jJL^1cuX1 ^ljUIIj 4jjui2illl 4»i£>U.S?l ^xaJ! (jrU J-l 

4 j * h Jjl^Jll U&\j n t.u\j i3bi_>JI Cjljjjj-us 4^ajLdJ I JLijwS/I ,.V i U ^S I i 

^^k: LkLioJI^ (jL^jVI 4j^>. ^jru Jj-dLoJI JLsJ! ^Llo I jUj S4_k: tl)JU> Vi 

S4_utaJgJI iLpJI d^U.. 
1 <UjJlJ9 4_^i^Jw I \ $ K ^ • j jUtt oL>o mi ill ^jjjl 4_Jj j ,„ a 

CjLjVjJI ^ j ^lo 3j j ^Vl lIjI j n nil . 4 j j^ljL^jJI La^ I 1 i) 

^j^a j-Ju 4 ,a. r «4_l_i_JI Cj Lj_3 ^L_>- 1 )) 4.~i j <a .<-a." /^_<i_) L_>a $-3*^ oL_>ol J Jljv < 11 

Rachel (j-uijL^ J^1j»j « Aldo Leopold jlIjjj-J ^jJt» ^jli ^ywll 
...«Garrett Hardin ojjLa c^-jj! «Paul Ehrlich ^yiJ^) J^»»a -«< .11 son 



Jja J^_>JL> VI 3j -j >JI oJufc (j-a ^j-j5t_4 LooLol ^j-ujJ 4_jl 4 n j ->Jlj . o Ju jL_*i 

u U» i (jL)j i4_jJa}L>.V! CjLjljj CuuA\ ^ini L u£ - > o ^^Ul 4_uLjVl cjL^^jJI 

^yi^- L r^J^ 3^ Lt-^*- Jrl^^^ O^ 0 ^-2L5t!L<_uJ La _ 4_aLc Jj^SJI^ (Jj ^Cl j > JU 4jtLua_« 

4_iSy_>.V1 Ml ^ya vIlijJUv Cr lc J Ju 4-j^_Mi i H lH^J 

JjLuJLl <Uj null ^IjuJI 3LljJI £_^Zbc-xj fjji JajtHJl 4j£1o1 4-jsJLuo 1 ^"i \ % y 4JL^_LaJ 

JuJl^JI ^1 LuaJI .^Jll c^uylij U-> tluJU>Jl ijj i<nr ^ ^}L^VI 

jj U"H 1,1 Aj , 4^jLuiulll ^JLi^iU CjI j 4_2t^l ^3 4U"i<t,l 4_2>L_4_jl!I 4Jj1juw 

^Jjj>o jJb < 4_1j_J1 CjLj^^L>.V ^jJLaJj j^IxjjJlII 4_i ^-JLcuTlI 1 l_jJ3cj La Jjlj 

<L>Lui J-a-C ^L) (L^uLa^ £_^L_i) 4_1_*_JLj ^LiaJLl 
^ j "i frj Mill <_3I^_ljVI : Jl g.f/Vl <? 4_^ajJi_a ^ 3 t j "i^l 5UojLHl 

^^i^ J^JLjlIIj ;(jlJLJ?eJi3 V ^,^1 dlij 4_u£>l_ie_>a) 4 i t i JaJI Jjl jJL I OJ>\ <j" , t,l 

j] 1 n\r 3 *LlJ ^KJI ju>JI i^L*^ CjVjulo_i Jx^lUJI j 4jj_J1 ^Lp^Vl 

^jV _ 4j JuLt-u— o ii. L i. A lj _ £j UaX\ , .ijJI ljui , li _> a u 4_)^jl-u3l_i u-^j-Tl * \ 

jJuq V j-aI (4_^LjVI ^jl ^ Lid j3 Lo JSL>) jl^JsVl ^Jl cLol^Ui^l 

...^Llll L4J ^JH^I IjI VI I^^La 0-1 ; 3"' i h^jlI I ljui> jl^a (jj j Laj Lo£ 

J Lev! SjLC ^jj t*i f uJ JL3 ^Jlil JUjlj ^ J^sLi [S^iy f^^J-i '"^J 
^jJl! ^-^1 J-JJ ^jjJLlI p ^ fl *(JLiiLsV1 J-u oJLj_flju I Jl_<j ij\ (-Laj-tliJj . . . 4_Lud l^_L<a 
J^a udJj j-j r j i(oLjl^^til ^1 nl"ifl JJ5ILII Lu) ^JUuJI U ATI djjlmll 

.<jojJI J^L^^JI 

L^j jx)i ^1 4 jMjll cjL^>LvVI jLa _ j^t-fdl ^U^l j^l^ ^"i^U j^aj 

^_jU2_jlJ ^jJlj tft^l 1 uSLa ^LjJ 3_>. » 4 i. i>) ^ ^ jJl U"< 1 1 ufjtltl ^3 (jy-JjLoJij 

<:Vji1j 4_jJ] »1 a" iVL j_3*..Ju^ t^^-JLi tll ^jjJLi ^jLqjU 4jLj <jLI 4 3 J^o 4J,L«-a 
jl M LlA .«^LdJjVI^ j J U"f ^ I J^a (ji..(.4.aJ I j\J^Ls jL-u-jVLa t 4j 




(^jJI jjfc j>La^J1 ^^-Jj . 4_L^>Li-Vl ^-uLftilj <_flljX.>U }Us^u ij\ 4_Lo ^ 

^ Ja^ U j 4jjj^iJI liJUrt a < n n m j^-B ^Ua-jj^i (^ylc. 3jJl.U1 J*_<LI1_> Llj^juo 
4_Jj.<^,i."j!| 5^ U ill aJJfcj i<?^_i_ul_j uijJI ^-<Cu>JLl l-aII U a l^j fl ^luUu 4_tx>j .it 4 i ii 
£_*-ulj jj-oLi-ul LLjJ jini ^yjJl ^_pe_-uail ^-ill ^jx. 4_j>JLUI 

<LqISV 5Loj>Ul 5,^,11 oL^M^Vl 




■ 



: CjLoJJII ^ jujljJI 4j * 

j^LaJl JjusIj ^jjjlj jJji , uiJ -(J^ia J^>-!j JjJL_>-)) ^(jr^J^^ J J^-^l 

♦ «<±,«JJL>JI ^jjlaoJl 

.(jLiUI 5JjU.j SjjLw 4^*^1*1] 4filo>JI 2LJIjuil 




ij-ll ^j-O JjJ »1 1 I 4jJ) «^>, tJLl ^LX_JJ # 



ijhjihr * j+ >*A ( ^h t ihr . a J 

^ — j i i^jj — i<r\ m 

Dr. rer, nat 4.n-uktl 



. ^Lc ^ 4-0.^3^1 Chairman ^ J'^ * 

Ltjvlj^aj Lsj>.jJL<j 4_llj^SL! i ^ <i U !l ^Jl2uJ1 4 . .1 in 43jLHiwl ^ < \A~l ^Lc # 

^Hl (Scientific American 4_L>Jl ^^jJl 4* jUtl) «^jJL»JI » 4l^a jl^JL 

CjU. Cj>Lj 43j^!5 C*jl£ 4l ^jJLaJI 4I3LAU LfH j_c Jib JoLiij 4J # 

. • j 1 VI • <j*J U 3 ^LLJI ^ 4j>*-i 

.^jj^JI oT>fliJ ^«U.il jl>»L> ^UsaI 4J * 




jjuua JLj9j - CjJ^SUI 4JjJ . c_j!jVIj (jjiiiJlj 4_sL1jJL] ^^JLLd^JI (jn l^U /yi 

Su^l^JI oljLpil djjL^L (iUjL^j j^JLl j^Ja L _^_L^Jt3 

. CjLlLZ)., ux a _ <Ljj3c_uIj"i 1 J CjL-oIj^ _ da_tlaitJ _ Lj^ljJL*. 

.2lii]l ^ 

^jJUJI <Uj i cal^j ^> 1*11 : 4_od-*J! CjL_«_JjJlJI . 0 

.^L^JI c^jJI ^ jjlj j^o! Ijl^ 
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vjlfflll: 



uZjIj^j^ 0^ 4-^1^ L» J£ Jab Jlc \L^V' • Lvj-I 

... 4_iJ9>UI 45L*L*JH>I 4^ao2_* ^ 1 3-, .„! ^1 __ _____ : -!____ , 

.4j Ll^jG l_jL£J| I jub JjL*_ ^jJI (Lcv^J^ljl) cLp^^n ^ic Lii LJi ^ . 
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